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ABSTRACT " ' .. 

* This curriculum guide is designed* for use in teaching 
a course in,basic soils that is intended for college freshmen. 
Addressed in the, individual lessons of the unii; are the following 
, topics: the way In which soil is formed, the physical properties of 
soil, the chenvical properties of soil, the biotic properties ofpsoil, 
plant-soil-water relationships, soil classification, saline seep., and 
soil sample collection. Each lesson contains some 'or all of the 
following: a statement of, need; objectives; .an interest approach; key 
questions, problems, and cdncerns along with pertinent teaching 
techniques and information; suggested' learning activities ; a list of 
references; transparency »masters ; and handouts. (MN) 
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*'' / Forward • • ••• 

..... . . x • , - 

This- unit of instruction- has been designed especially for use with 
freshmen, vocational, agriculture students. For your convenience,' the ... . 
material has been prepared to M+; Into* a -three-ring, tt loose-leaf notebook. 
Other material that is prepared to accompany this un.it of instruction wi.l I - - 
be prtbp'ared .'in a^smi I ar manner, " * 

The instructor should -study the^entire unit-careful iy before •attempting 
to teach any^of ,the lessons,' The key concepts that should be presented to . 
meet the objectives of the core curriculum are included; however, all. material 
that would 5e applicable may nof be provided. Each i nstructor should look* - 
for *ways to include local examples where, possible and appropriate,' 

• - Some handouts' and "visual marfe'ria I s "are f nc l uded with each- lesson;* Here 
^again, each teacher may have additional i 1. 1 ustrative- mater/ial, that would be 
appropriate. ■ It is also i mportant ' to^ave' available all references -Tinted 
in the iftu t" p I arfC / The lesson content is based on the references listed 
-St the end of the Wessons-, - 

f ■ 

Special thanks is given to. Mike Cavey, .Vocational Acjlficu I ture Instructor, 
Missoula, Montana' for reviewing the material and his valuable suggestions 
for its improvement," • — . « 



UNIT PLAN 



UNfTl v Basic Soi ls . . • ' f 

. ;• ■ • : 

Situation:" • * ■ ' . ' 

- ^ , . *■ 

« * 

• This unit of instruction is designed to introduce freshman and " 
. ' sophomore. vocational agriculture students to basic soils. Although it 
is i,ntende,d to give each student a considerable amount of bands on experi- 
ence, it is sti I I Introductory in n'ature. The. content is appropriate 
v.. for all agriculture students regardless of their agriculture career goals. 
Because most of the students w I I -1 come to the class with very limited 
knowledge, it w4 1 1 be advisable to add additional local activities to 
emphasize, the concepts .bei ng taught. ,. -' K 

'.«..» . m 

Several Aims.-& Goals : '».♦••'' 
* • .8 ' 

1. To teach .students about the formation of soils. 
#2. To develop a -fceravic understanding of the- .physica I ,* chemical and 

biotiq prrape-rtteV of sbtt^ -* 

^ 3. To .teach students how. soil supports plant life! ' ■ 
.. * 4. . To x introduce the soil classification system. 

5. To teach the student to take soil samples. 

6. To acquaint the student with the problems associated with high 
, . . \ salt content soi ls. , 

7. To teach the basic mathematical skills that apply to the study of 
basic soi Is.- • 



Lesson Titles 



1. How is soil formed? •*..•' 

2. .The physical properties of soil,. 

3. The chemical properties of .soi I. , ' 

4. 'The biotic properties of -soil.. "■ •* ■ ■ ■ 

5. PI ant-son, I -water relationships. j % 
'6. Soil classification. \ 

■ . 7. Sa I i ne 'seep. 

8. Collecting a soi I sample.. - . 

Student Activities : 

1., ''Each student will collect one or pore soil samples,. 

2. -. -Each student, will determine soil textures using the "feel method". 
^ . 3: Each student wi I I classify soil samples Using the soil triangle. 
. 4. determine the percent .of slop^e for* a given location. 
- 5. Prepare a research paper. . . •* 

6. Test, soils for organic content. • 

7. Carry out laboratory exercises.' 

Teacher Activities : 

. 1. Collect a-.group of known soil samp-les. 

2*, Gather a groCtp of' soi I surveys. ' i 

3. Gather some soi! maps that are appropriate for the area. ■, 

4. Prepare an exercise on e*st i mat i ng percent of slope!- %v 

5. Gather samples of parent materia! and soil forming' rocks .common ' 
to the area. •*.••*.' ' ' 

6. A.rrange,for an SCS*person to serve as a resource on soi I classification 



7. Gather- materia I . needed 'to. do- a mechanical analysis of a soil 
sample. H • * . ( . <:■'"■ * * - • , • 

8. Obtain a sbH profile. * . ' . * 

9. Obtain or. bui Id.a- soi \ windpw box. 

Speci-al Equi pmeflt :.. • ■ . * 1 ' ' . ^ 

K Assorted test tubes, beakers and. cherr) j/ca I s . , ■ • ■ 4° fy- 

,2. Soi f sieves / ' A 

3i •■ Microscope(s) 4 ' /' 

4i Soi I ,Wi ndow • ^ ' 

5. Rock Samples •> . , " 



Eva I uatl'on : N 1 . " - . 

T- . * / 

.1." A -pre- test would-be appropriate 

2. A post- test i ^ 

3. Performance on student activities 

4. Research reports 



V 



Suggested -References : ■ . r ■ % ' ' 

" Veseth and, Montagne, "Geologic Parent Materials of Montana- Soils", . . > 

'■ Montana Agricultural Experiment Station, Montana State University,' 
Bu I. let in 721, November 1980, 

Montaghe, Munn , ' Nie I son/ Rogers. & Hunter, "Soils. in Montana", Montana 
*. . Agricultural Experiment Station, Montana "State University,' Bui letin 744, 
November 1982' , • * * 



Harpstead & Hale, Soil Science Simplified , Iowa State University Pn 
Ames., Iowa, 1980. *■ 



ss, 



Sopfier & Baird, Soils and Soil Management , Reston Publishing Co. / Inc., 
Reston, Virginia, 1978. 

r ( : . 

. * ! ' "" - * 

Bishop, Carter, Chapman Bennett, Crop' Science and Food Production , McGraw 
Hill, New York, 1983. . ' / ' . 5 ' ; J 

Carter, Logan S., Experiment in Soil Science / 4 I nstr.uct iona J Material Program 
Cal ifornia State Polytechnic Go-llege-, San' Luis Obispo, California. . , 



UNIT: Basic- Soils- • • . .. 

i ' my ■■.*•« 

Lesson : How is Soil I .Formed? t ■ " .': . r- V ■ ■ . • 

Need: Each ipdiyidual is dependent on, soi I for 'their existence.. Many stu-* 
. . " dents do not understand the process by which soM was, formed and the 
leng'tlvof time Vequi re'd tor this process to 'be completed," Soil can 
be- destroyed fa^/er than it can be forme<0Ppart fcu1 arty in the drier 
regions of the couhtry. • ' «. 

Object i yes : , / ~ . " ■ 

After the lesson has been taught ajrd t i me provided j for individual ■ study 
an<j practice has be^n given, the students wi I I be abte to: ■ % ' . f 

1. Define the following terms, that relate dl rdctly +p; soTl and its 
formation : * . % ' * . 1 

soil i" f f . microorganisms V delta 

soil profile * ■ * . minerals " glacial" deposits \" 

parent material alluvial deposits/.. loess deposits , 

weathering' flood plain y organic deposits 

2. Describe the various factors that play an important, part in the 
formation of soil. 

3. ' Describe the differences among soil horizons in a typical soil 

profi le from ,the area, ■ 

interest Approach : 

Have a display of the common minerals ( rocks ) : from which soil is formed 
in the area in which you live, Oiscuss the extent to which these miner 
als affected, the formation of soil in the local, area, Also have some 

- soil samples available and discuss with the students how the rocks. you. 
have -avai lable were changed into the $oi I. Point out that .product! ve 
soi.ls are developed on ly from mi nera I s (rocks) which supply all of the 

- essential elements .neede4 for pl.ant .growth"". .. 



Key questions, problems, ■ Teaching techniques- 

concerns - and information 



t. What is v spFI? 




Why is a study of soil Import- 
ant to each of us? 

< 



a. 



Soil Is 
bodies. 



of natural 
surface con- 



n A coHection 
on the earthy s 
taining living matte l\ arid support- 
ing plants." 



Show a .-transparency of the. <£omposi 
tlon of'a typ ica ! •> soi I #by Volume, 
>. '(Overhead 1 ) 

a.- Soi I Is 6ne of our most valua^ 
resources. 




..What 'are the. five... (5) agents 
responsible for soi I "formation? 



b . Soi ]'■ i s 'an. i nte^ra I ... part of the] 
. ecQ-i og i pa i .- sy steiti ; that produces/ 

f©bd. \ ' 

Med i urrt; to anchor roots 
Re£ervo i r." to store H ? 0 
Re.leas'es essential chemical 
elements for plant growth] 

c. : ;So| j; is also a part of" our: 

•;, ; 1 . Foundations for buildinc 
■ - 2.: .Purification systems 
3. * Eng-i neeri ng projects' 

d. Have each student describe/ how 
soil affects their daily /ife. 

r. : Writing a short paragraph/might . - 
be appropri ate. 

a. , The fol lowi ng agents ar^f critical 
in soi I formation: 

1 . Pangnt materia I 

2. Climatic conditior/s 

3. Relief or topography 

4. Vegetation. " 

5. Time ■ 



How ar| rocks changed to soi I? a. Weathering 



• 1. Rocks are brol/en by expansion 

and contract \pn caused by f iuctu 
ation in hear and/co'ld. 

2. .Rivers, glac/iers and landslides 
may cause, rpck fragments, to 

" rub together. ^ . 

3. - Wind can hflow the . smaller parti- 
- cles causing a f/ sandpaper like 

■ / action. 

4. ^ Chemicals tend t6 ^eat away ■■ at - 

rocks. 

b. Small plar/t Life begins to. grow.. 

1. . U chens and moss appear ,.fi rst, 
. 2. When they die and decompose; 
fu/ther decomposition, of the'** 
rock takes place. 
3. ]/hi.s process continues as higher 
md higher level planlts begin 
'to gfow.. 



croorgSn i sms 



5 . \ 'What 'are., t^e .f j.ve ) genera I ■ 
v^tegories of parent material"? 



1.; Mi if lions of tiny organisms he'lp ^ 
f . t 'break down plant material?. 
* " 2.'*; As the microorganisms go/thrbiigfr. 
v: their \lf$ cycles, /some aci ds- , . 
■■ are produced which causes . farther 
rbck breakdown. . 
■ • • • . • * • * • * 

a. Minerals and rocks ; 

•*' A ' * 

b. Glacial depasi.ts 
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What -are' the' most -.common kinds 
:of "mineral s/that make up'soM? 



.7. What. are the piajor types of.* 
rdcks and their character- 
i sties? > - " " 



c. Loess deposits . "- ■ 

d\ Alluvial, and;?marine .deposits 

d. Organic .deposits. 



a; Wrneral: Naturally occuring in- 
; " organic body-, 

. -I... Hand esTdftV student a blank copy '' 
" / .of handout ' - - x 

2. Hand out student . references.. 

. Through supervised study , have \ 
: ' e ■ students complete handout 1 . - , 

3. " Discuss the ktudent> ! answers. * 

a? - Rocks: A £6mp I exl mi nera f aggregate! " 
1. Jdentify the jhree rock groups. 

a. " Igneous:' RoCks formed .from -.v 

cooling of moitera materials 
- . which have 4 been pushed up 

. . . frdm the center of the earth. 

b. .Sedimentary: Rocks formed- by 
- ■ b'rjnglng together sediments-- 

arid small - rock^ fragments.. 1 
" and hern g cemented together 
either chemically or by 
compression.^ 

c. Meft amorphic:*- Igneous. or 
sedimentary rocks which have 
been subjected'tb. enough heat, 

. chemical act : iv ity 'and/or 
^pressure to radically .alter 
' their characteristics.. - „ 



2> Have the .students complete handout 2 
on rocks. ... You will need to pro- 
vide references. 



~\ ,pescribe the various, ways . ■." - af r . All uvj a J ' and • rtia r i ne,- depos i ts . 
£ ■ ■ ■' sol I 1 is- deposited.?- ■ '. 'J: ' . .:; ? - : Sediments. .carried by and ' dep^s : i,ted;r;.;.v 

»'' •, • .. * /ihvtresh- water and sediments : carrje:d 

. . •. ."; '] / . gnd deposited £n v the Ocean;* : .v ■ * *' 

- , . ' ' 1 ■ 1. -' AHuvial fan 

• • * ' ' - . . ; " ■ ■' • "■ "■- ■ . ■ , % * v " 

* ■ ■. •. -V, - " a... Water moves down -the mountain" 

'/ : a t a .high velocity- : /; 

, ■ . ■ : b* When water.;, loses its velocity, 

' ' > k ■ ' " ■' ■ 1 the sediment drops out i n 

■ - # " v ^ ■' * ."'" . ■■"■* * } the valley. 

* • _ ■ *c. Site examples in your area 

* . ■ \' . - . , ' ■ i-. y / for the. students. 

; ' " ' ' ' 2. Flood plains*/ • 

»■.#•■ ~ i • '. 

r" a., ^ I pod wafer mo^es. down gentle 

§ . ■ ' slopes. '■ * ■ . 

; ' " • t ' ■, ^ ■ > .*•'" • r . v: b.- As the stream meanders -along 

" . ' ' 1 _ "T" .\ - " ' ""if" " FF""^^ 

, *- x * ' %; ' # Ja-nds ca.Me.d. flood plaj.ns. 

. ■ / ^ " ''. ^ ^c. Site examples in your area 

'" v ' for tftfe students. 

/ ' Y: ■. - ■; ■ d. ■ Deit^ ■ - 

■.: ■■' " • 1. A river empties into a 

. \ t ' ■ . - large tjody of water. 

J ' ''" ;\. y ^ ' \ - 2/ As tHe sediment settles 

" ; ■ - ^ ■' , . / p out, a delta is formed.- ^ 

• .' u " ; 1 * Site some examples M.n your 

°' ■ \ 0 "area'for the^ students. , 

t • . 3. Show overhead 2 and discuss the 

- 4 - * ; .. character i'stics/of each alluvial- 

, • • type of deposit. i 

v ■ / ■ . • \ 1 .- 

'. V ... b. -Glacial deposits: Large ice maTss ' 

. ! ■ o :<\ which moves ..by the force of grav- ■ 

. ' . ; s ,; ■ ■ J ty* ; 

. - /i ■ . n ' 

. • 1.- As glaciers moved southward, 

^ . : t he Y rnoved soil and rock ahead 

♦ ' \ 1 A °^ them. 

• ■.' *. 2. As the glaciers meMted^ the * 

- / \ \ • " ■ mineral deposits were left be,r 

V- ' : , . ■ , • ■ ." V : h jridl ; ^ ' . ■ ''• 

. /; / 3. Tllese deposits, became t hp par- ■ 4 - 

.... .. . • " x ■ • \ ©nt materia] . for so M\ in these . . 

'V ' . ' ■ * " * areas. ■■ - . ' , 

/ . , ; ■■ 4.. Material: left behind bf gfaci.ers • 

# fs^cal led q>tecial drift, i ' 



r. ^NQTE: • Some of these depQstfs 4 "mlgh't.. 

'not. be-. present ' in your; part of 
v " the state. l . ' 



t -1 \. • ■*■ ■ ... 

:-" *5. Site some examp I es of glacial 

W deposits in Montana. , . ■ ' 

6.- 'Note: An interesting library., 
research^ project woiHd be to 
- have the students prepare a ■ 
short paper on glacial action * 
; . " ' , - in Montana. \ ■ . 

c. Loess deposits: . Deposits of wind u 
blown s-i Its, ■ • ■ 

; 1. Windsr swept the silt and # finer 
. p^rticl'es from, the floodplain 

and' then deposited them when the * 
' *'* * wi nd velocity subsided. m S '* i 
- f . 2. \ Most loess "deposits occur in 

Kansas; Nebraska,. Kentucky, 
Tennessee and Mi ssissippi . ; 
■■ ■ . v 3-*- ■■ The soi I s -created by loess.de-. 

posits are very* productive. 

d. Organ.it deposits: Natura lly occurring 
* " organic" deposits which act ! ? ke 

parent materi a I . 

■ ..1. Forms in swampy .and marshy areas. 

♦ 2. Plant^. begin to grow. / 

3. They "die and the plant material 
remains in the shallow water. 

4. the years, the plant material 
oxi.di zes. creati ng an area of 

\ organic soi I . . • / ■ 



9. How does climate affect . av Temperature and rainfall are the 

s. ^ 



soil formation? * " \ critical factors. 



Temperature 



a. Important tn chemical and^ * 
physical 'weathering of par-* 
epit materia 1 .i' . " - - 

b. . Temperature fluctuations* 

\cau£e expansion and cqrflrac- 
• ' \lon. , 

Xfr c. High temperature speeds 

% . * chWiical reactions. 

■/ ... A . ' : 

'2. RainfaU : % ■ . 
. <; * . •■ \ ■ . »>j .. ' . 

a/ Speeds chemical and physic. 
. * ca I weather i ng. * 
A b. increased raj nfal I means 
'.. .more sedlmeptat ion * ■ 
. - » c.. n Moisture .must. <be present fpr 

chemical* weathering,, *. 
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Hpw does relief or topo- 
graphy^ affect weathering? 



11. 



The effect of vegetation on 
fsoi I formation. "• 




v. 



a. " Re I ief : Etev 
of the land su 
col lectlvely;.' 




or i nequa I i ties. 
, considered 



1. Affects soil drainage, and. 
erosion'. • \. 

2. Soil on slopes tends toE>e shal- 
low. \ . 0 

3. Nature of soi I formed on slopes 
. - and uplands is. usual ly: 

•4 

a. Wei I aerated .soi I ' . 

b. Oxi di zed sqi I'i .. ^ 

c. Bright colpred B horizon-* . 

d. .Low in organic matter " *" 

Two general ca.tsgorfevof vegeta- 
tion are .forest and grasses. 

1 Soi I s developed under grassland 
vegetation t 

- a. Tend to "have-thick, dark, 

organic matter rich A hori- . 
. . zons. . ' . . 

b. Have ,org*Hjic content and 
."dark color caused by de^ 

< - -composition of g|^ss roots. 

c. " These- 'soi I s* are usually quite 
■ fertile.. 



- ^ 



12* How does time affect soil 
formation? 



a. 



2. Soil developed under forest 
vegetation may: 

j> 

: a. Tend to have a/thin A1 horl- , 
zon. 

b. Tend to have .a thick bleached 
" * horizon. 

c. Usually have a thick 0 hori- 
■ , zon. 

- d. Kave nytrlent. levels that 
ar'e sofoewh^t .lower. 

Time .determines the degree : to which 
other factors express themselves. 



•b. Soils formed, from granite develop 
very slowly. 

c. Your general statements about soil . 
formation and time. 

1. Olcjer soi 4s have deeper soil pro- 
files. \ 

2* Older soiis ^re'usirany more 
.highly .weathered. 

3| Older soils contain thick A2. . 
and B horizons. 



%■ 



- ' - v - 4; Older soils h^ve usually* lost 

. . " „ fherr plant nutrients' due* to- 

. ; / • : . 4 .leaching. * • * 

.13. What is a, soil profile and a'. ' A vertical section of the soil through 

why. is it formed? * \ all its horizons and .extending into 4* 

' the parent material. ' - 

" v " b/ Show overhead 3 of a typical, soi l 

• " : " prof i l"e. - * . ■ 



• App Meat ion : ' 

+ ' ' / 

There are* several ^possible activities that might be used to. apply some 

of tlfe knowledge learned in this lesson. 

, 1. Break thte class into small groups and prepare a report on how 

the soil was formed in*the area' in this lesson. • , . 

■ , ' n . i \ ■ * 

2. -.Select different soi 1 ' formations in your area and have the ' students 

describe the o unique characteristics of ■.. the formation. 

3. Collect> identify and categorize the various rocks $nd minerajs 
which are a part of .the parent mater i a ! of the soil, in your area. 

This- could be usetj for future soil studies. 

■ * " ' / ■ /./ 

4 

Refe rences : . 

Bishop, Carter , Chapman , Bennet. Crop Science and Food Product? on , 
McGraw Hill, New York 1983. ■ * 

Sophe.r & Baird. Soils & Soil Management , Reston Publishing Co., Inc./ 
'Reston, Virginia 1978. . ■' 

Knuti, Korpi, Hide, P rof itable Sbi I Management , iVentice Hall Inc., 
'. Englewood CI iffs, NJ, 1962. '.. a 

Various Fi lm Stri ps. \ 
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CHARACTERISTICS. OF ALLUVIAL TYPE SOIL DEPOSfTS. 



S 




ALLUVIAL FAN: 

1. Generally at the foot- of a mountain slope. 
,2. Generally the. .soils are well drained, .<-.} 

3. Soil types depend on slopes above fan. 

FLOODPLAIN: 

1. Usually poorly drained.. 

2, Soil" type depends^ on source of eroded sediment 
3". JheY may contain high, amounts of organic matter 

4, Usually high in nutrients. 

DELTA 

1. USUALLY SWAMPY, i y . 

. 2. Subject to, frequent' flooding. 
.5. The soil is usually fine with large amounts 

"< ... OF CLAY, y~ 



SOIL PROFI LE 



OVERHEAD 3 



Most finished layer 

Usually darker in -color 

Where life is 

Usually considered 
to §e the topsoil . 

4 

Commonly called the subsoil 

Often finer in texture than 
a horizon 



Not yet turned into true soil 
Called the parent material 




A HORIZON (topsok.) 



B HORIZON (subsoil) 



PARENT MATERIAL 
BEDROCK 
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MAJOR CLASSES OF MINERALS. 



HANDOUT .1 





; Broad Mtneral 
Group 


Geneva 1 . Character f sties 

, - <... , - « 

• ■ • ° • °- /> 

r"- 1 ■ i "ii is.- , ' >....• 


• 

FELDSPARS 

* 

V 

T 


. ' V ' : . 

» M1 ^ * 


AMPHI BOLES 

and 
PYROXENE'S 


> 


MICAS • • ■ 


1 


4 

Silica 

V 


* * 

. . r- * . o 
4 - . • • • - . 


- A - . ' 
IRON OXIDES 

"*> ' 


' J * * ' " - • . * / 
* ■ ■* • 


CARBONATES ... V 


•■ . > . " 1" 
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18 
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' .... HANDOUT 2 


4 












* 


ROCKS FROM WHICH 

■ ' V 


SOIL 


IS FORMED' 




Name of Rock 


Class 
Igneous 
Sedimentary 
Metamorphlc 


Texture 
Coursd 
or 
Fine 


Name of 
Principal 
Ml nera I s 


l 

: Physical 
Appearance 
uQior 

i 


Hardness 
'to 

* * 

Knife 


* 

Conal omerate 








i 




Basalt 










" " X . ■ 


Gneiss 


r,r-« 1 < 












Granite 


- -i r - ■ " rrr i % - 












Cora"! ; 
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.UNIT: Basic Soils 



. Lesson : . The Physical Properties' of SoU 



1V1 



Need : A person need not be a soil ■ scNwt 1st to. describe the basic physical- 
properties of soil.. Everyone ;can .appreciate the characteristics o|f( 



uf> 




soil by seeing it, feel ing it, and; smelling It. Color tells us al 
the organic. content, ' feel ing soil tells us something about particle 
size. ^Understanding the soH'.s physical characteristics will help 
everyone f rom the. home gardener to the soil scientist conserve our ^ 
greatest natural resource, v • 



Objectives 



< 



After the,, lesson has been taught and individual study and practice has been 
completed, the students will be able to: " ... . t 

\\ Define the foi low i/ig terms .that relate to, the" physical, properties of 



sot 



'texture 
structure ■ \ % ' 
permeabi I ity . 

so.i I separates / ' . • 

2. Describe and identify the three ba,sic soil textures; a) sand, b) silt, 
and c) clay. \ • 

. • \ • * ' . - • . 

3. Distinguish between good so i I structure and poor soi I struct:0..rfe. 

4. Determine "the major soil textures using the "feel" test. ' 

5. . Identify and describe the major sol I structures to. i ncl ude: a) platty, 
b) prismlike, and c) blocklike. 

Interest Approach : 

, Have several samples of-soil from the local area available. Have the students 
examine the'soil. Discuss and list on the board the differences the students 
are able to see by looking at the sol I samples. It would be appropriate to 
let one or two. students use a' feel >test to determine if they think there Is 
a difference. "Be sure to po.lnt out that in this lesson they^wi I I be study- 
ing pnly those things that they can see. , 

• Key questions, problems f '. -.- Teaching techniques and. ^ 

concerns ... Information 

«/ .. ' 

, , , . i ... ■ r i — ~ — - • - 1 1 1 ■ ■ ■ " ' m \n : ,. J ' 

' 1. What arethe physical properties a. Physical properties add to the 
of soil? ' appearance and feel of a soil. 

' * ' They Include color, texture, . 

• . structure, consistency and 
permeability. V 




2. What is a soil separate? .' 

/ ■ * 



3. ' What is meant by a soil 
texture class? 



■h 



4. 



Practice J "dent i fi cat ion of 
the common textural .classes 
of soil. . 



What effect does. soil textuce 
have on soil management? 



What is soH structure? 



7. .What are the basic types 
. pf soi I structures? 



a. A specific si£e of soil particle, 

k * 

b. -Show .overhead \. to illustrate the/ 
dif fSfenF*s5i^r separates. 

c. Using a setof soil sifting screens, 
col Ject actua I soi I separates* 

9.. Soil with similar amounts of sand,' 
s i It, and clay. 

b. Discuss the 4 broad sol T texture 
classes. 

1. Use overhead 2 to show the 
textural classes. * ■ 

2. Have the students fepl the 
textWre of the major texture 
classes. r ■ - 

a. Demonstrate the use of the textural 
■ - triangle. (Use overhead 3) ; 



"tr. 



c. 



a. 



a. 



b. 



Distribute handout 1 describing the 
general characteristics of soi I 
textural classes. 

Demonstrate the feel test and use 
of the soil triangle to determine 
texture. 

Pass out. appropriate reference 
material-. During supervised* study, 
have students complete handout 2 v 
before discussing the question. 

The arrangement, of soul particles 
into aggregates and the subsequent 
arrangement of these aggregates in 
the soi I • prof i le. 

Illustrate to the students by show- 
ing them one of the basic structural 
types. .. 



a. Use overhead 4 to show the various 
aggregates. 

b. . Have actual examples to show the 
* students. . ./ , 



8. Why 'is soil structure important? a. Good structure:. 



!. Wi 1 1, increase permeabl I ity. 

2. Wilt reduce runoff and erosionl 

3. Will enhance root growth SKid 

penetration. ■' 

v ■■ ... 




t - 

i 



b 4. .Will Improve 5 * sol I -a-lr relation- 
^y'\ ships. A . ' , 
^ 5 • Wilt enhance* wafer movement in 
heavy soTls. • . 



9J Jofhat farming practices can be a/ -TIM soil when moisture conditions 
"followed to ijnproh/e soil struc- arerjght. • • v 

ture? • 1 * k nT^"" 1 * ' 

p # s 



/ b. Maintain proper soil fertility 
7 * ■ 



10. Discuss the relationship be- 
< . tween'soil color ancftthe 

physical proper* ties\of soil. 

11. What is soi. i permeability^ 



e. 
a. 



c. 



Grow crops thatf- f^^duce organic 
matter. 

■ < \ .. 

d. Grow'crops that enhance benef.ic? 
fungi. 



Turn- crop residues under. y 

* . ' / \ , 

Use overhead .5, to di scuss^ol lj color 

a. Movement of air "and water/through' 
soi \*M 

b. To have permeability, a soil must 
have pores which are continuous and 
large enough for 'air and water to 

■ pass through them. 

c. Permeability depends on: 

1. - Porosity or pore space: repre- 
sents soil volume which can bb 
occupied by air and/or water. 

2. \Buik density: weight per volume 
of v an undisturbed soi I . 



12.' What is the effect of soi I 
\ permeabi I ity? . 



a. Coarse sol* is like. sand usually have 
bulk density, 

b. Coarse soils are quite permeable. 

c. Poorly structured have lack of per-^ 
meabi I ity. 



d. Improvement of soil structure is. the 
only economical means of changing .. 
permeabi i ity in large areas. 



• ' Appl icati on or Fol lowup: '-\ 
— „ ^ • ^ — ~. ^ • . 

. Provide each student with the form that is entitled:" "Determination of Soil 
Textural Class". In- part "A" flM in six known, textut^ii classes that you have 
V available.. When the students have completed part- A , give them six unknown 
"* textural grades and have them .comp tete parfB. • 



'Sieve and mechan i ca I ^analysis procedures are provided if you wish to use 
them. 
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Polytechnic 



Y 



OVERHEAD 1 



SOIL. SEPARATE 

Very Course Sand 
Course Sand 
Medium Sand 



Fine Sand 



Very Fine Sand 



SIZES OF SOIL* SEPARATES 




DIAMETER LIMITS 
•'(M'illVmeters) 2 




Very Gritty 



.25 - ,10 ] Gritty 

.10 - .05 Slightly Gritty 



Silt 



Clay' 



.05 - .002 j Smooth, Velvety, 

■Buttery 

Less than .002^ Sticky & Plastic 



Note: a millimeter = 0.03737 inches 



OVERHEAD 2 



. THE FOUR BROAD SOILsTEXTURAL CL 



SAND: Soils that contain more than 70S, sand. 



SI LT : SO I LS THAT CONTA I N; MORE' THAN 80% S I LT . 



CLAY: Soils that contain more than W. clay, 



Soils; that contain an intermediate mixture of sand, 
s i lt °And clay. ■ 



IKK 



■'20 



25 



GUIDE FOB TEXTUftAL 
CLASSIFICATION 



. OVERHEAD 3 



*— • — 




100 90 



40. .30 20 10 



100 



PERCENT SAND 



/ < 



21 



2£ 



I 

):':/■ . . RELATIONSHIP BETWEEN SOIL AND COLOR 

SQIL COLOR AND TEMPERATURE, 

d^rk soils absorb more heat 
/ - Dark soils, warm up more quickly in .the spring 
» .Dark soils tend to exhibit higher soil temperature 



Soil color and 




Soil formed from mofic (basic) rock are usually darker 
Soil formed from delsic (acid) rock are usually lighter 




drainage, 



• Well drained soils are red and yellow due to oxidized iron, 
Poorly drained soils have blue and gray colors-, 



Soil color and 




ORGANIC MATTER, 



§01 L WITH HIGH ORGANIC MATTER CONTENT IS DARK, 



HANDOUT. 1 



SOIL TEXTURAL CLASS CHARACTERISTICS 



SAND ? Loose and single-grained with the Individual grains readily visible; 
when squeezed a cast will form wh.icih will-not fa 1 1 apart, when .the . 
hand is opened. \ <> ' . 

LOAMY SAND : loose and single-grained with the individual grains visible;, 
whensquee.zed a cast will form which will not f a I |- apart when the 
hand is opened; thecast-wl 1 1 break .when handled. 

SANDY LOAM : • Loqse and single-grained with the individual .grains visible;, 
.often =slif ficient'clay present to give the appearance of coatings 
on the grains; when squeezed* a cast' wi I 1 form that can be handled 
. very careful I y without breaking., . 

■ ■ ■■■ ' i ^ . ' 

LOA M ; A relative uniforrnmixtjre.pf sand, silt, and clay that may feel gritty 



but usually does not. have complete vis i bi J ity of sand grains; a cast 
formed by squeezing can be handled freely without-breaking. 

S I LT LOAM : ' Ranges from gritty to f loury depend i ng on size of thesand part- 
icles; Visual ly visible, sand grains appear coated. when observed in 
the soi I mass; a .cast may be passed from hand to hand without break- 
ing; ;soii will not ribbon and will give a:broken appearance when 
pressed over the forefinger. .'.*«' 

SILT : No visible sand grains; very smooth and floury feeling due to uniform 
particle sizes; may come close to forming a ribbon which barely 
sustains Its own weight* 

-. i ■ . * 

SANDY CLAY 10AM : Plastic soil ; may have visible sand grains i f pressed be- 4 
tween thumb and forefinger: soil wi I I form a ribbon which barely 
v sustains Its own weight. ^ 

CLAY LOAM : Heavy, fairly uniform, plastic mass; few vi sl.b le sand grains; will 
form a ribbon which barely sustains its own weight., 

SILT CLAY LOAM ;' Heavy, plastic uniform mass that has a rough appearance when 
rubbed over the forefinger; f#rms a ribbon which wl II m barely sustain 
its own weight. 0 . 

SANDY CLAY : Plastic 'so? I that will forma H bboh capab le'of ..sustain! nfoi' ts 
own weight; will appear rough or broken, when rubbed over the thfmb"'' 
and foref i nger. 



SILTY CLAY : Plastic soli that, wl 1 1 form a ribbon capable of sustain.} ngj Its 
own weight; will appear rough orbroken wh§n rubbed over the thufnb 
qnd forefinger. 0 ■• J. 

CLAY : Plastic to very p last Id soil that wll 1 appear greasy or stick^when 
rubbed over the forefinger; capable of forming a long ribbon which 
will support Its own weight. . - 4 



> ■ • ■•■ . ......... 

• • HANDOUT 2 

•' * 

SOIL TEXTURE AND SOIL MANAGEMENT , 



" ' 

Texture 


*V — 1 ,L 

Type of So i J 


— , — — , r . .< , , — 1- 

Advantages. 

". * 


Disadvantages | 


SAND . • 


* 




■ ■? : — ■ 


* * 

SILT 


> ,. vllt , si in r r .- r r 

* 

• 

4 






CLAY , 

t 


V 


' * V . 

■ 


-\ » 


LOAM 
. t 


f 




Off 

• . v . ■ ■ ■ 




r 



DETERMINATION OF SOIL TEXTURAL CLASS 



Part A. .^nowrv Samples 



• No, 


Soil Texturai Class 


Primary and secondary character i i sties 


1 




\ ; . • • 1 11 • • - ■ 1 ■ ■ ■•■ ■ i' : 7: — — 

V . 


2 








v. 

■•- m^mmmm m, ■>■■>> mm A ■■ 


.1 ■ 

' 1 \ " I • 
■* ■ 1 


' 4 


, , , - ». - - - t 


— ; — ■■ ' — ■-■ ' ■ .-A — — ■ 


5 


J 


_ — — , — ^ — 4 — 


6 


.. ,■ , 


.' .0- 


Part B. Un 


known Samples 


• v. " > / ' f 


No. 


Soil Textural Class 


Primary and secondary characteristics. 

• " i . . ' : ' .,.„■ 


* 


■* 


w 

~~ — — ~ — — ^ — — - L 


2 


it 


— ; ■„ , — p— — , — , . ,,. — niji, .» «. 


3 
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■ ' r * - * 

* -. *.» 

• 

.' * " 
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JUi «... , ,. u , 1, , ,, 


- ■ v • 4 . \ 

v • • . : ' ■ ' 


' 5 • 

0 
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' - t » ] 

l . - »„- 


* • 4 s » . . 

* ■* " ' ' " 
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SIEVE ANALYSIS METHOD 



Materials Needed : 

^ Soil .samples - oven dry 

Disti I led water 

8$ Calgori sol utton 
• Set^of Graduated sieves 

400 mi . beaker 

Drying ovan 1 

Procedure : 

♦ r - J. ~'We<igh out %00 grams of. oven-dry soil and p lace, the ^materia I - in a 

large beaker. Add 2,5 ml .• of Ca I gon' dispersing solution, add distilled 

water to bring the "volume within about 1 inch of. the top bnd stir 

frequently for about 'one-half , hour. 

2. Carefully pour the material in the beakerVon a 270 sieve/ rinse beaker 
and pour on sieve and flush the. si It and clay through using a strong 
spray of tap water . . , Be .very careful, of the- sieve .. \ 

3. Wash the sands Into a small pan, rinse several times to get r.id o,f 

■* the floating organic matter, carefu My pour off excess water, trans- 
fer sands to a beaker and place in oven to dry. 

. A.. At the next laboratory period, prepare a nest of sieves, pour &II of 
V the sands on the top sieve and gently rotate or shake the sieves for 
■ ..five mi nutes.. ■ * 

**. 5. Wei§h the fraction retained/by each sieve. From these, weights and 
the original weight of tfhe sample- calculate the percentage. of each 
fraction. In the sample/ Discard sand and clean up glassware. 



Sieve No. Size mm * Separate / Weight gm Percent 

> . . — ■ ■ : ^ « r > j ;.. • . ■ ■■ — .■.„ „ .. : ; * ' . - - *- , 

10 . '2.0 Gravel- ' . 

18 -. " -1x0 very coarse send " :, 

• 35 . 0.5 Coarse sand ,, ■ ■ 

60 ' i > 0.25 Medium sand - . ' 

• 140 0. 10 . Fine sand ■ . . ■ _____ 

270 . 0.05 .Very fine Sand ■ 



-270 less than . , 0.05 SI It .plus-clay. 




•'■ . MECHANICAL ANALYSIS OF. SOILS 

Materia Is . Needed : - ' 

Various soil samples : • ' ■ 

1 fruft jar and\lid for each sample ■ t 

. 8/6 Ca.lgon solution - Mix 6 tablespocjns of Caigon per qt. of water 
Ruler - graduated in the metric system ~ 
Measuring cup 
Tablespoon 

, . ' y . ' ] } J ' 4 A . ' • - ~ :•■ 1 

Procedure : ' ■ j' . ■ k . 

y . ■ 

1. Place approximately one-half cup ofj^oi I in a quart jar. Add fWe 
tablespoons of the Q% Ca|gon and three anyone half cups. Of water. 
Cap arid shake for five mintftes. Place the. jar on the desk and let 
stand for 24 hours. * 

2. At the end of 24 hours, fnea r suV*e the depth of settled soil. This,, 
represents the total depth of soil. Shake thoroughly for five - . 
minutes. Place the jar on" tffe desk and* le'f stand for 40 seconds. 
Now measure the depth of settled soil with! a ruler. This is the 
sapd I ayer. . . " " ' t 

3. At the end of 30 minutes measure the depth of settled soi l and sub : 
tract the depth of sand from this depth to get the depth of the si 
layer.. r. . - 

4. The remaining unsettled part represents the claVf raction. 

5. Record your results for each of the so i I samples, ; 

t « 

Measurements : * / 

You may convert the measurements into percentage, figures using the 
fol lowing example.: " ■ v 

t A ■ B / 

a. „ Total depth of soil 23 mm v . 35 mm 

bi Depth of Sand Layer K 9 mm 13 mm 

c. Depth of 'SHt Layer . 10 mm 10 mm 

*' % Sand equals -—^ x 100% = 39% x 100% = 3.4.3% 

• 23. -mm 35 mm . 

% Silt' equals.™™ x 100% = 43.5% ^jjg x 100% = 34.3% 

% Clay equals 100% - (39% plus 43.5%) =17.5% 

• . 100% ~. (34.3% plus 28.6%r = 37.1% 



.NOTE: 



Refer to the sol I. triangle and, determi ne the textural class of 
each soi i . /. 



UNIT: Basic Soils -\ 
Lesson : The Chemical Propertied of Soil. 



Need: 



Everyone Is! interested in having plenty of food to eat-. The chem-Ical . 
properties o'f soil gives solicits ability to. hold nutrients and create 
a desirable environment for the' plant. 0oth conditions £ re necessary ° 
for a plant to .produce. When studying chemical properties of soft,, 
clay'and organic material become extremely "important. We. will, have to 
call on the students* know I edge/<pf positive and negative electrical * .y* 
charges to understand this lesson. ~ * * \ - 




Objectives :' 



After the lesson has been taught' and individual study -and practice 
have been compjetect, the students should be able to: . 



1. 



Define the following terms that relate to the chemical properties 
.of,. soil: ' R 



col loid 

cation exchange 
ions 



acidity 
■ a I ka I i h ity 



2.. Describe how posit I v§ and negative electrical charges affect 
the soil and subsequent plant growth. 4 ' » ■ . " 

i nterest Approach : 

Have the students' share what they know about positive and negative 
charges. Determine if- they have any., idea of how this phenorr^na 
relates to soil and the abillty.of soil to support plant growth. 



Key quest ion,s., problems, 
concerns 



Teaching techniques and 
Information 



1 . What* Is a sol I col loid? 

i 



2, What are the. different 
>' types of soli colloids? 



A soil particle which is small enough to 
stay suspended In water. The- partlcl es are 
, " usuaUy less than 0.002 mm in diameter. 

b< The col loid .usual ly carries* negative : 
electrical charge^. , 

a. Mineral : ^ . 

V. ' There are 1.1 clays (kaoll.nlte) 

2. 1 . 1 clay " . 

a. Show overhead* ,1 . 

b. . the negative charges come from 

broken chemical bonds along the 
\ edges of the particle.. 



V ( 



; 'c. . Broken chemical bonds are caused by 
■ weathering. • , 

3." 2.1 clay 

• a. Show overhead 2 > 
- 1 b. The negative charges come from brokeff 

■ c . bonds and mo.lecu (disarrangements within 

v the a I uml.num layer, 

b. Organic Coi lofds 

. 1. Organic matter Is of a colloidal nature 
when , ft decomposes, - 1 

' '* 2. They seldom have, a distinct structure, 

3, 'These colloids simply occur as coating" 
' ' around soil, particles. 

What Is cation exchange? a/ Because the colloids are negatively charged 
(Use overheads. 3 & 4) - ''-they are able to attract positively charged' . 

/ cations. . . 

> 

,.• ' ' b. Remember there are water, films around soil 

particles. 

• "'' . * 

c. . Cations can be attached to the soil particles 
■ and soil solution. : \. 

>. The cations come from fertilizers and. the 
breakdown of minerals and organic matter. '< 

e. The exchange takes place when one of the 

- soli solution cations replaces one of the • 

• cat l.ons on a 'sol I particle. » 

f. There I? seldom an equilibrium because of. ..' ' 
leaching and plant uptake of cations Is 

a continual process. 

What js. cat I on exchange a. The abMIty or capacity of a soil colloid to 
capacity?. (CEC) ' .. *' hold- cations. ' 

b. This capacity Is dependent on the amount of ' 
.. ■ charge on the sol i colloid. 

.'/ •'• C The amount of. charge on the col lolds® Is 

"' ' ' ,' dependent on the types* of col folds present.- • 

'"■ •' ' ■ ' •• * 

.' d. Factors that affect CEC. 

' '. • Number of colloids present (soil texture) 

' . • ' K 2. Type of col lolds present, (sol i 'consistence). 

,. 3.- Organic matter content 



Why is CEC Important, 
in soi I management?-. 



a. 



It Indicates the. nutrient holding capacity of 
a soi I . 



b. 



c. 



d. 



.What is soi I acidity? a. 



It determines how often and how much, time 
must be appl ied. 

Determines how crop nutrients other 
than time can be appl ied.' 

Help determine what form 6t nitrogen to 
apply to soi. I . 

A soil with excessive amounts of H ions 
in the soil solution. 



What is soil 
a I ka I in ity? 



4- 

a. 



1. A common problem in the eastern 
part of United States. 

An alkalin soil Is one that has an excessive 
amount of OH tops in the soi I solution. 

1. A common problem in many areas of the 
western half of the United States. 



How do we describe 
acidity and 
a I kalinfty? 



How are acid and.alka- 
I ine soi Is formed? 



a. Soil scientists speak of soil acidity and 
a I ka 1 1 nity as* a soi I reaction. 

1. Show overhead 5 of a pH scale. 

2. Freshly distilled water is neutral. 

The H + ions and OH Ions would result, in a 
pH of 7. . 

3. Soils with a pH value of less than 7 are 
acidic. > 

4. . Soils with a pH' value greater than. 7 are 

alkal Ine. " "w "■ 

a . Ac 1 d s o 1 1 s 

1. Common In areas of ..high /rainfall. 
v 2. Soils In eastern half of the United States 
are predominantly acid. 

3. In humid areas,, 'soil mo/ sture moves 
through the soi l a I lowing the hydrogen 
ions of the filter to replace other' 
positive Ions. Basic ions such as 
calcium tend to-'be M *washed out of the soil. 

4, Soils In humid area9 which w^re covered 
by forest are -usudUy. acid. . 

5* Loss of plant materia} from the so] i 
tends, to cause acid soli. . 



b; Alkal Ine. sol Is ' r 

* ■ »t 

• 1. Ususally occurs In dry -areas., 
„• 2. Very little J each I ng takes place. . 
. 3. Soils which had a grass cover. prior 
to cultivation are usual fy alkaline, 



8. .What is the affect of 
. acidity and alkalinity 
on plant growth? 



Acid sol Is 

.1 . Plants generally favor a slightly acid 
sol I. 

0 

The slight acid condition Is more 
favorable to the activities of the. soil 
organisms. ' 

Alkaline sol Is 



Application and Followup : 



1 . Wi I I general ly slow the growth of the 
crop, 

2. If severe enough, the crop wilt be unable 
to, draw moisture fromthe soil, 
solution'. ■ . 

.3. Review overhead 6 showing the crops and . 
tolerance. . * 



\ 



Assist the students i n comp I # i ng the exercise entitled, "Nature of 
Soil Colloids." Completion pt. this, activity wi 1 1 require some advanced 
planning. Taken from page 20tV203, Experiments in So i I Science ; 
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1:1, CLAYS 



OVERHEAD ' 1 



Silica (Si0 2 ) 



Aluminum (AI2O3) 



Oxygen-Hydrogen Linkage 




; The negative charges 
mainly on broken 

EDGES, 



r— ^ 










. . . / ■ 


* 



Silica (Si0 2 ) 



/ 



Aluminum (AI2O3). 



Main types of 1:1 Clay; Kaolinite and Halloysite 



feERlC,' -•-V-./V '• 33:.- .^ .^ 



OVERHEAD 2 



2:1 CLAYS" 



V 



-A._ 



Silica (SiG^) 



.... ,y ~ 
Aluminum (AI0O3) , 



Silica (S'iOo) 




■INTERUJJTER SPACE 



Negative charges come from 
broken ; bonds along edges 
and molecular arrangements 
within the aluminum layer, 



Silica (Si0 2 ) 



Silica/ (SiOj) 



7^ 




; . " . • • . ; Negative qharges come 

y|;.\;; . 'J. •• . .-. • . from • f 

IP© MAijN TYPES pF; 2;l CLAY: HONTMQR .1 LLON I TE, IlLITE; ;VERMICULiTE, 
I BMz MM /; : V VERMICUl.ITE^CHOLOniTE MATERIALS,.: ' 



OVERHEAD 3 



3' COLLOIDS CONTROL THE IONS IN SOIL HATER 



Ca 3 



++ 



/K 




Ca' 



K J 



K 



SOIL WATER 



~~rr 




A I 

i.t.\ 



k J 



-> 



Ca 



++ 




K 



The colloids control the ions in soil water. 



35 



40 



4 



OVERHEAD 4 



7 



SOIL WATER 




Ca (in solution) 



LEACHING 



PLANT 
UPTAKE 



Cation exchange takes 'place becaiMI of leaching and/or 
nufrlint uptake removing, ions from the soil solution. : 
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PH SCALE « 



0 

1 

2 



_ 6 

-7 
-8 

-JO 

-41 

-12 
-13 



Increasing Acidity 



-Neutral- 



Increasing Alkalinity 




OVERHEAD 6 



?H ranges for some comon crops 



CROP 


PH" RANGE 


• 

ALFALFA • 


6.0 - 6.7 


CORN 


5,8 - 6,7 


GRASSES ' " '• 


5.8-6,2 


SMALL GRAINS 


< Sffc > 6.2 


GENERAL GARDEN CROPS 


5^8 - 6.2 
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UNIT: * Basic Soi Is 



'Lesson: The Bio.tlc Properties of'Soii 

Need ; The soil is full of animal life that is constantly i n. motion,, dot ng 
things, that ai d in crop production. The soi I is literally alive with . 
activity. To understand how. the. soi I supports plant life, students must 
understand the role -mi croorgani sms play in. the decay of organic material, 
causing. of plant disease v and converting, nitrogen Into a form that can be 
used by plants. * 

Objectives' : ■. • 

After the lesson has been taught and individual .study and practice hasten 
completed, the students will, be able to:' 



1 



Define the fojlbwing terms, that . relate to the biotic properties of soil 

Bacteria 



Ma c roan i.mal 
Microan:?mal 
Nematodes 
Prqtozoa 



• Roti fers 

Algae j 
' Fungi 
* . Act i nomycetes 



2. Name and descri be the benefits of organic matter in maintaining soil in 
a good condition. '* 

'3, Describe the benefits c^f organic and inorganic matter $n the soil. 

\ ' * .. ■ ■ * 

4, Distinguish between organic and inorganic matter in the soil. 

Interest Approach : 

Coklect some nematodes ahead of th^ class and place them dn a microscope 
slide. Let the students observe the eel-like organ i sms for a few moments 
Compare these organisms in size with the others that are common in the 
earthworms on. hand at the same. time. Why are earthworms so critica.l in 
maintaining*;^ good soil condition? 



Key quest ions, problems, 
concerns 4 



Teaching techniques and information 



1. General comments: 



a. A vast number of organisms live, in 
in the soi I . 



b. The greatest number, belong to the* 
plant kingdom. 

c* Most soil organisms are-minute in 
size, but have great importance . 
in the io\ ) . 

d. Di stribute /handouts on 11 important 
groups. *of Animals commonly found . 



in soil". 



2. What Is; a sal I mac roan, i ma i and. ^:;>a, 
how. do. they help improve soil 
conditions? 



v 



These are ■ the .larger aril ma I s found 

the sot I * ; • /'\ " . v ; > J ' ■ .v- • 

U Rodents " <~\.. : -. V ' . 

2. Insects 

3. Millipede^ v 

4. Sawbugs (wood! ic^>. 

5. Mites. 

6. SI ugs and snails ' ■ 
7.. Centipedes 

8. Spiders 

9. Earthworms < 

Commmon rodents include: ■■ ■ \. 



U Ground squirrel v : 

2. Pocket gopher , t C 

3;. Woodchuck 

4;;. Kangaroo rat 

5.1 Prai rie dog . 

As'these animals burrow and dig in 
the soil they. may help: 



3. \ What is the most important 
i macroanimaf in the soil? 



4.. What are the Important sol 
,, microanimais? • 



f eric 



1 . . Pulverization 
2.. Granulation 
-."3, Transfer of sol I 

4. Control insect populations 
■ . 5. Aerate and drain land. 
6. Initiate the decomposition 
process 

NOTE: Point out that these, rodents 
can cause damage in; large * ( 
^.Vcpncentrat ipn. ' - .-'r? 

a. The earth worrrT 

■ ■ ■ > 

r. They pass large amounts of spi I- 
through their bodies, (as much 
as 15 tons of dry earth per acre) 
.2. This process increases the 

avai labi I ity of plant nutrients. 

3. Increase the level of organic 
'j matter. ^ * 

4. The holes or tunnels "left by the 
. Worrrf- Improve aeration and 

'. drainage. .* ~ / 
5.. May "increase size and' stabi I ity . 
. ; of the soil aggregate. 

a.. There are three main groups: nema~. 
. todes> protozoa and rotifers. 

1/ Nematodes (Threadworms, eel worms) 
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a.. 

b; 
c. 



Found In almost a 1 1 soi ls 
'Show overhead 1 of a. nematode 
The organisms are round . 
and spindle shaped 



d. Almost wholly microscopic* 

e. Thre6 groups of nematodes: 

1. Those that I Ive on 
decaying organic matter 

2. Those, that are predatory 
3* - Those that a/re parasitic 



f. 



Groups "a" and 7b 



above. 



are most numerous 
Those in group | f c" has the 
ability to peneftrafre plant 
tissue 



2. 'Protozoa ~ Show overhead 2. 

a« Simplest form c|f animal life 

b. One-cel led org^n? sm but 
larger than bacteria . 

c. Three groups of protozoa 

1 . Amoeba I 

2. C? Mates orj infusoria 

3. F I age I late.sj 

. d. More than 250 species have 
■ been isolated 
e. A number of serious animal 
arid, human diseases ape due 
to prbtozoan infections 

3. Rotifers - Show overhead 3. . . 



Wh^t types of plant life 
are common to .^pi I ? 



% a. Their numbers are greatest 
■ i h swampy ■ land. 

b. ^ Mostly microscopic in size 

c. Their importance to soils 
is unknown* 

a. Five types: (1) roots of higher 
planfs> (?) algae, (3) fungi, 
(4) actinomycetes and. (5)' bacteria 

!. Roots 



a . Roots of h ! gher p I a rvt.s [ 
Cie. wheat, alfalfa, etc.) 
supply large amounts pf \ . . ■ 
organic material \ 

b. A ! good crop of oats wi I I \- 
produce a p prox l mate I y 4 , 000 

• . pounds of dry matter per \ 
acre I li the parts of the \ V 
plant that grow above grouAdv 



The maintenance of a satis- : 
factory supply of organic 
matter is possible only be-., 
cause of . foot residues.. • 

... . 1 * - ' . 

Soil Algae: Chlorophyll bear- 
ing organ i sms |that I We near 
the. surface of the soi I . 

a. Algae. contri bute to organic 
content of soi I . 

b. Mqy be valuable in the stor- 
age' of energy. ■ / 

c. They may fix some 'atmospheric 
nitrogen. 

. \ I ' ' \ ' 

Soi I. fungi ; Three main groups 
Include yeasts, molds, and mush- 
room fungi. ShoW overhead 4. 

i 

a. General character i sties of 

fungi : ■ . ■ ' v ' 

■ - • ; \ 

i . ■ ' ■ 

1. They are filamentous, 
microscopic, or semi- 

. macroscopic.V 

2. v They aid in de£d(|posi tlpn 

and digestion of the 
organic-residues. 

3. They are found ip a 1 1 
soil layers with great-" 
est numbers in the sur- 
face layers. 

{ 4. They aid soi I fertility . 
■ * , by keeping the. decompo- 
sition process going. 
■ * * 

Soil Actinomycetes: Filamentous, 
often profusely branched body.. 
Show overhead 5. ■ 

a. They occupy a position between 
the molds and bacteria 

b. Develop best in moist,' wel I-., 
aerated sot I 

C Quite active even during >. 
drought periods 
/ Especially numeroqs in. high 
v "\ humus, low acid soi I 

e. Important In dissolving 
soil cfrganic matter and 

. liberation of nutrients 1 

f. Important in releasing nltrcr * 
gen from humus* 



( 



6.- What are the. general harmful 
effects of soil organisms?'* 



5, Soil bacteria: Single-eel I or- 
ganisms, one of • the simp II est and 
smallest forms of life known.' 
Show overhead 6* 

I 

a. They multiply by elongating 
. gnd y dividing 

b. The greatest number of bac- 
teria are in the Surface 
horizons. 

Two general types' of bacteria: 



c. 



d.. 
f . 



% . 

'1. Autotrophic: Take ene 
from the oxidation of 
mineral constituents/ 

.2,. Heterotrop.icu Ta^e 
. energy, di recti y from > 
organic matter. • V 

They, are a part of al l organic^ 
' transactions. * 
They are important in enzymic 
transformation. 
Show overhead 7 arid, discuss the 
role of bacteria in the soil. 




a. Rodents and moles may caqse. damage * 
and irrigation, ditches! * 

b. Snails.and slugs, give the gardener 
p rob I ems. * ' 



c. Eelworms can infest plant roots. 

J 

.d. May contribute to plant disease: 

. . ' ' ' 

e. ,May temporari ly compete for soi I 
nutrients 



7. How can a producer manage 
his/her sol I to maintain 
organic matter? 



a.. Use overhead 8 to discuss these 
practices. 



Application a.n.d Followup : " * " : 

• » *• 

Have the students conduct two -lab experiments to J. I lustrate the effect 
• • . of "Hie bibtl enaction Jin the^soi i . The two. exerci ses are taken, from : V 
, the publication, "Experiments x }n Soil Management". These e^r { ments 
.. Will require. 6 to 7 weeks of advanced planning . 
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OVERHEAD 4 



FUN6AL MYCELIUM 
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OVERHEADS 



. ACTINOMYCETES THREADS 




OVERHEAD 7 



..." ■'■ "" 1 " ' ■ ' f 

PRIME FUNCTIONS OF SOIL ORGANISMS 

i 

NONSYfiBlpTIC. NITROGEN FIXATION: . Organisms in the soil that 

FIX NITROGEN IN SOIL. FROM THE ATMOSPHERE* • " • • 

SYMBIOTIC NITROGEN FIXATION: Organisms that live in. the nodules 
OF LEGUMES that fix nitrogen from the atmosphere. 

AiWfi I FI CATION': Organisms that free 'ammonium . (NHj.) to the ' .; " 
soil.- . 

NITRIFICATION: Organisms that convert, ammonium (NH*0 to ■ 

NITRATE (NO3). - 

PHOSPHORUS MINERALIZATION:. Organisms that convert organic 
phosphorus to orthophosphates. 

SULFUR CONVERSIONS: . Organisms that convert sulfur to 

SULFATE (SO^)-, /^\ I '' 

OTHER 1 REACTIONS: . Organisms (that release other elements during 

THE DECAY PROCESS. ^ ' \ 



OVERHEAD 8 



. MAINTAINING SOIL ORGANIC MATTER 

1, KEEP GRASSES IN THE CROP ROTATION 

2, RETURN ALL CROP RESIDUES TO THE SOIL 

3, CULTIVATE NO. MORE THAN NECESSARY 
V. CONTROL EROSION ' '. 

5. USE tOVER CROPS WHEN POSSIBLE 

6. RETURN ALL MANURES. T04HE SOIL 



r 



WDOUT 1- 



> 



IMPORTANT GROUPS OF' ANIMALS COMMONLY FOUND IN- THE SOIL 



Macro 



Animals 



Subsisting 
largely on 



materia.) s 



Largely 
Predatory 



/small mammals - 'squi rrel s, . # 
gophers, wqbdchucks, mice, 
shrew - 

Insects - springtails, ants, 
grubs, beetles, etc. 
Millipedes 
Sowbugs (wood! ice) 
Mites 

Slugs and snails 
Earthworms . 



r 

Mites 

Insects — many ants, 
I beetles, etc. 
/ Mites, in some cases, 
i Centipedes 
V Spiders :. 



Micro 



Predatory or 
parasjti c or 
subsisting on 
plant residues 



Nematodes 
Protozoa 
Rotifers . 



Roots qi higher plants 



Green 

Algae .* ) Biue-green,. 

/ Diatomsf) 

.. * : ^Mushroom fungi 
Plants \ Fungi., ) Yeasts 

(Molds 

Actinomyces of many kinds 

\ Bacteria f Aerobic > Qnd 

\ Anaerobic 



Autotropic 
^Heterotrophic • 



Taken from The Nature and Properties of Soi Is by Lyon, Buckman- Brady (1952) 



.'■•\ 
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-Lab. Exercise 1 & 2 

\ Decomposition of Organic Matter . " 

This exercise w 1 1 1 help I l lustrate, to your, students that different 
factors affect decomposition . of organic mattery the changes. which, occur 
during decomposition. 

Materials Needed : 

• \ 

Soil ■■■"■>"" 

Residue, such as co*n stalks, sawdust, grass, straw, ' leaves, ' etc. 
Green manure, such as alfalfa hay or clover ' ^ 

Ammoni urn sulphate .ferti I i zer . ' 

Treble superphosphate fertilizer 1 
Two number 2i size tin cans, with holies In the. bottom 

Part One : This experiment shows the decomposing of organic materials In a 
/ miniature compost pile. 

>. Cover the bottom of. a number 2£ size* with about^^of^ soi I . 

2. Add a layer of leaves and grass about an . inch tlVlck. 

3. Sprinkle about { gram of amrncjjyTum sulphate and treble^ superphosphate, 
mi|ed in equal proportions, over the "leaves and grass^ 



4. Dampen/with water. Do not over-Wet. ■ ■ t 

5. Repeayr this layering unti l the can Is full. 

6. Weigh and record the vyeight, place the can on a. saiieer and set In 
an area where It will not ba tampered with. 

7. W^igh'the can each week for six weeks and add enough water to 
ilntain the original weight.. (Keep the soi h moist, but do not 

take It wet). . 

* 8. /At the end^of seven weeks, remove the contents, of the can. Examine 
the material and record your results and observations. 

Part Two : This experiment shows the variation In rate of decomposition of 
organic .matter. 

1. Chop or cut stalks of alfalfa hay Into pieces one-half inch in 
. length. Mix ten grams of this with 150 grams of soli. 

2. Place the alfalfa and. sol I . In a glass tumbler and moisten with 
■ water to field capacity. 

3. Mark the tumbler with the treatment and the weight. 

4. Repeat the above procedure, using straw. 

■ ' ... ' ■ J 

5. . Repeat the procedure, using 1 corn stahks. / 




6. Make, up a second set of tumblers, with soil and organic matter as 
. above, but, in. addition, add one-Ahal f gram ammoni urn sulphate to. 
each of the tumblers. V ' 

.7. You should now have six tumblers stet up as. follows: ' 

a. Ten grams alfalfa in 150 grams ^soil. * 
'/ b. Ten grams straw In 15.0 grams soil. t .• 1 

/ c. Ten grams" corn staiks in. 150 grams soil. ."• ' 

d. Ten grams alfalfa in 150 grams soil with one-half gram 
ammonium sulphate. . 
• e. Ten gra^s straw in 150. grams of soil with one-half ammonium 
sulphate. 

. v .' . f. ten. grams corn stalks in 150 grams of soil with one-half gram s :./ 
• ammonium sulphate. 

j- ' ' * '"*.'■ 

■ Al I the samples should be moist but not wet. . 

\8.. Place these tumblers in. the classroom fori approximate I y six 
weeks, keeping thtp at optimum moisture. 

=9. -.-'At the end of six weeks, remove the contents. of the tumblers, examine 
and compare them for completeness of decomposition. „; Note particularly 
the presence of ammonia. \ 

10. Record your results. - 



\.. 
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UNIT:> Basic Soi Is • , r 

Lesson : Plaiyf-Soil-Water Relationships 

• ■ . ... * . **\ 

Need : The soil is somewhat like a large sponge. It collects water during 
the wet periods of time and stores the water for the plants during 
the dry periods. Although , It is a complex process, a general under-- 
standing of the process 1$ important to help us know when to supply 
water t to aid plant growth. 1 

Objectives : - 

After the. lesson has been taught and individual $tudy and practice has 
. been completed, the students should be able to^, 

1. Definie the following terms that relate to the soil-water relationship 

gravitational water field capacity 

capillary water wilting point 

hygroscopic- adhesion 1 

soil saturation cohesion 

2. To describe the di fferences among gravitational , capillary and 
\ hygroscopic, water. 

3. : To describe the factors that wH I affect the soi l's ability to 

hold water.. 

4. To. describe the effects of water, movement through the soil. 

5; To identify some key farming practices that will make better use' 
of soil moisture. . 

Interest Approach : \ ~^ .. 

Illustrate the various soil moisture states (saturated^ field capacity) 
by putting screened samples of a sandy and aiclay soil in several wide- 
mouthed metal containers of similar size andjadding different amounts of 
water'to pairs of containers (one sand, one <£lay).. You can determine 
how deeply the soi I i% wetted, and how much writer drains out of soil A 
representing drainage after saturation. ' ' .-' 

Key. questions/ problems . Teaching techniques and 

concerns . information - 



1. How does„water enter the a. Water enters through pores (air '> 
soil? : spaces) by the action of gravity/ 

2. What three forms of water are a* Gravitational water 

found in the soil? . - 

4 . 1. Free water that moves through 

r % the soi I because of gravity. 



2. Usually moves so fast plants 
cannot use it. 



How Is the force with which 
water Is held determined? 



Discuss the Important moisting 
constraints. 



3. May cause plants to wilt knd 
die if it occupies necessary 
air space* 



Capi I lary water 
1. 
2. 



3. 



Water held loosely around $oi I 
particles. I' 
Most of this water is -ava-i Ijable 
to the p I ant . ' 

Water held by cohesion (attrac- 
tion) between soil molecules. 



c. Hygroscopic water 

1. ' Forms very thin fi Ims around 

sot I particle 
\2. Not usual ly. avai table to plants 
3. Held very tightly to the sol I 

particle 

d. Use overheads to i I lustrate the 
threa-types of soil water. 

a. ' A bar. One bar' equals one-third 

bar pressure applied by a water * 
column 1 »c in area and • 1000 c in v 
height. , 

1 . . From zero to about one-third 

bar pressure al I gravitational 

water drains 
2\ From one-third bar to fifteen 

bafs, capillary water" dra i ns . 
3. From fifteen bars upward we 

have hygroscopic water. 

a* k Sol I. saturation: When the so.i I 
contains all the water it can hold 
without standing on the soil. 

* •'■ - • ■ >'•' 

b. Field capacity: Moisture content 

. , of soil gravity removed all the 
water it can. 

c. Wi I ting point: That amount of f soi I 
moisture at. which plants cannot 
obtain enough water to keep from . 
wi jtlng. \ ' 



d... Hygroscopjc percentage: The moisture 
. ; content of, the soi i-^hen. It is. about 
. air dry* ' 
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Oven dryness: When soil moisture 
Has been removed by heating the 
soi i .at 1Q5°C for at least 12 hours. 



V 



.; • f. Use overhead 2%, B. to discuss the ret 

tlon.shlp of sol\l moisture to plant; 
0 . available moisture. ' 

5.. How is soil moisture a. Use overhead 3 to., i Must rate moisture 

. . calculated? , . ..calculations.. . 

b. It would be a good exercise to have 
the weight, dry. and determine the 
moisture In some soi I- samples. . 

6. What soi I factors affect water : a. Soil texture ' 

holding capacity? ■ - - 

_/ y ,1. The more clay there is. In the 

soil, the more water it will 

* - . hold. 

',. . 2. Discuss why/ What principle- 

s < • app l ies? ' 

, > * / " - > 

. b. Soil consistence 

' i .1; The .type. of clay affects 
* watdr holding capacity. 

... - . . ■ \ ■ - . 

. . c. ^Soil structure - 

. h Has no direct effect on the 
soil's. ability to hold water. 
. / 2... Do§s make soil more permeable 

/ / 3. May increase soils effective- 

water holding capacity / . 

* * d. Organic matter . 

. 1, Improves soi. I structure and 

aggregation 

2. Increases moisture holding 
■ " . capacity - 

7. How do the various types 6. Gravitational water 
of soil water move in . *. 

the soil? * 1. Have. students define again 

* V" 2. Responsible for nutrient 

leaching gnd soil erosion; 
. - , 3. Nutrients' must fce added when 

. plants need them when. the sol I 
" A ha$ a low water-holding capacity 

; 4. : When irrigating, apply water 

\ '' ';.< to avoid leaching and erosion. 

*».«-. ■ 
'• . . \ " • b. Cap! I lary water .. . 

«... .. 1. Have, student, define again 

• ' 2. Moves to. points of 'highest* ' - 

- \ tension ' / . ' • • 

3. Use overhead 4 to e*|}i a ( n how / 
/" roots produce tj9ri.slohr^. 

7 ■'• • " .v :'• ' ;• ' ■•' ' - v.. 



V. 



8. How does soil moisture 
'rise by capillary action? 



.'9. How. can producers reduce 
. water losses? 

10. K Wh.at cultural practices can. 
be used tq make better use 
of soi I moi sture? 



4. When plant root cannot produce, 
enough tension to take moisture 
the wilting point is reached/ 

a. , Illustrate and explain using a 
series of test tubes as shown on 
iab sheet. 

a. Use overhead 5 to discuss. 



a. 



Plant crops at the proper time to 
uti I I.ze seasonal rainfal l. ' . 



b. > Plant varieties (cultivars) adapted 
J , , to rrteet' available water conditions. 

c. Use proper plant-spacing. . 

d. Avoid compaction causing plow pans. 

e. Arrange Crops to take advantage of 
Varying soil moisture holding capaci- 
ties. 



Application or Followup : \ / 

The purpose of these exercises is. to help the students determine the . 
different types of soi I moisture. The moisture content of mineral soi Is 
can* be. determined by heating the soil in an oven at. 105°C unti I it 
has reached a constant weight. This process will -usual ly take 24 hours. 
The loss .in weight is considered to be water. U^elthe attached exercise, 
sheet. The exercfse is taken from "Experiments intSoil Science". 
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OVERHEAD 1 



SOIL WATER 



/.-. 




!/..« 



Gravitational Wat£r 




CapiiIary Water 




/Hygroscopic Water 



./• 



Soil Aggregate 



•WING WATER AROUND ALL SOIL 
PARTJCLES AND IN SOIL PORES 




Sow. Aggregate 

- / ■ * 

MlCK WATER FILM& ON SOIL 
ARTICLES AND IN AGGREGATE PORES 



-Soil Aggregate 5 



Thin water films 



-V 

1' 

i 1 



OVERHEAD 2A 



HYGR 




IC, CAPILLARY/ AND GRAVITATIONAL WATER 





1. Hygroscopic water is 'held so -strongly to a v soil particle by 
. adhesion^th^t it is. not available to the plant 

2. Capillary watIr^us held in the soil. by cohesive forces greater 

THAN GRAVITY/ j^^QVES EITHER UPWARD OR,SIDEWAYSh.FROM WET 

Places Ttf drier ?w 

3. 6R AV I TAT I ONAL" W'ATg ^^^S ; DOWN THROUGH THE SOIL TO THE WATER 
.. TABLE/ v ^ " Xr;:V " - 



{Taken, f •*^p^:^f|^b M Sol ^ J^ajiagemQn+^/^^K»4«+t> Korpi, Hide (1962). 



OVERHEAD 2B 



■/it 



SOIL MOISTURE AVAILABLE TO PLANTS 



/ -\ 




OVEN DRY 

T 

UnAYAILABL| WAtEk 

Wilting point- 



AVAILABLE WATER 



Field capacity- 



T 

Unavailable water 
Saturation 



Hygroscopic Water 



Capillary Water 



v 




<V:/-\V; ,t..: •' .-. .» , • . ..» 
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OVERHEAD 3 .' 



CALCULATING SOIL MOISTURE 




Weight -of Soil Moisture 



X 100 • 



v: 



Dry Soil Weight 



ecu 



K 



100 GRAMS > 

— X . 100 > 25 PERCENT 

400 GRAMS - 



6 



$> ■ 



r,. 



■ \ 



V * 
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OVERHEAD 4\ . 



THE MOVEMENT OF CAPILLARY WATER 




Soil \ 
Particle 




Root Hairs 
Water Film 



AS THE ROOT HAIRS OF THE PfcANT REMOVE THE CAPILLARY WATER FROM ONE 
■POINT/ WATER MOVES AS INDICATED BY THE ARROWS. 




1 
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OVERHEAD 5 



HOW PRODUCERS CAN CONTROL SOIL MOISTURE LOSSES 



TYPE ,QF -MOISTURE LOSS 



HOW THE LOSS CAN BE CONTROLLED 



1. Runoff 



Terrace the land, strip crop, add 
grasses to the rotation, increase 
infiltration by improving soil 
structure 



2, Evaporation 



Soil surface 



Space plants to, gi v ve a complete 
soil cover 



Plant surfaces 



Nothing can be' done 



3. Transpiration, 



Remove weeds Ar6 grassjs ^rom 
growing crops 



4. Percolation 



Increase sjoil\ moisture-holding 
capacity on small areas, add 
organic matter from crop - 
residues 



LrttJ bHttl 



. COLtEGT 3 SOIL SAMPLES OF TOPSO I L FROM WIDELY SCATTERED 
LOCATIONS IN THE COMMUNITY, SCREEN, DRY AND PLACE THE SOIL IN 
THREE TEST TUBES. PLUG • THE ENDS WITH COTTON. LOWER THE TEST . 
TUBES EVENLY IN THE WATER AND WATCH THE MOVEMENT OF THE WATER 
UP INTO THE SOIL. THEN ANSWER THE QUESTIONS BELOW, 



9t 



t 



I 

HI 



-I 




Soil 



Cotton 

irj~~ Water 



0<r 
T 



1. Why does the water move up into the soil samples? 



2. Why does the water move higher in one test tube than' 
in another? 

3. Which soil holds the, most water? Why? \* 




4. What do your observations mean in terms of crop production? 



Lab Exercises j, 2 &. 3 
DETERMINATION OF TYPE'S OF MMSTUftE" IN -SOILS. ' \ 
Materia Is: ■ ■'" "\ 



U .Soil samples . _ V V' 

2. Empty cans and .'lids . * V • % .\ \ .\ 

3. i&ram scale , * ■ '■'.*>. ^ : 

. 4. ^Veh *' ' \'\\\ ':. ..V " t * * 

Procedure : Sta rt w i th so i t5* at .f le lil . ca'pac i ty . . 

Part 1 * Cap! I jary Moi sture- v-f ■ . 

1. Weigh , empty cans arid^ I ids .. 
■2. Add soil and weigfj cans- and lids 
3. Place,*! Ids under cans and; set cans on table to air drry 
-4. . Wei,gh.,cans each labpratopy period unti I -'weight/ becomes constant. 
The' difference between /th:$ starting weight. and the'air-dry weight 
.is calculated <as the;'percent v capi Mary water, 7. 



Part 2 ~ Hygroscopic M5i sture 



/ 

/ 



1. Place . air dry samples ^n oven with Jids'be/ow cans and dry at 105 
. degrees to 110 degrees C. (above the bbMing point of water) 

2. Next laboratory period, pjace lids on c^ns, copl and weigh. 

3. Calculate -loss. of water bV oven drying^ . This is. hygroscopic 
. moi sture. »■ \ ; ■/. • • 

Part 3 - Total. Moisture - * ' 

1. The percentage of cap! Mary, and hygroscopic .moisture wi I I be 
equa l to the total moi sture Content , of the. soi I at the time of 
samp I i ng. ' * 



+ : 



■ - ■ X. 



• "V 
/: .- 



UNIT: Basic Soils. 

Lesson : Soi M^Hassi float Ion 



Need: 




.'\ \ It would be impossible to account ..f^ soil types ■• ■ 

^-nless there was som&.type qh class? f ioatiorv system, the system a Plows ... 
s to talk about sons jFrt what 
ie other person is ta I king-, about • "■ " fc -JOiJd^tts^r&h^I ng " a> "few oi? the ba.sl^ con- 
cepts of soi { class if icatlon^.wn •J' : ;.0*ftafil'0\dacti of us tb classifY'jSoi |. 
according to its major propertfesr ^ .\ .. v ^ -'\}}' 



Objectives : 



After the lesson has been taught, and individual* study and 
been completed, the students shc^M ^ , 



^ : . 

fee has 

t \ • 



1. List the 6 levels of the soi I classification system, h 

' • ■ , \ : -- : - v ■ I . 

2. Define and describe a soil, survey* % ' ' j. , 

3. . Demonstrate their ability 'to estimate .6 lope. . 

/»■ • - * • ~ ■ • • *. ' 

■ — • •.,/••■■.• 

4. Recogriize the cpmmQn symbols used on soil maps. / j 

5. Describe wba;Kf arming practices to use . with, thef eight ^capabi I |ty 



\ 



I.: 



classes. 



V 



Interest Apppdach : 



Identify some land formations in your ifftrpedi^i+Q- area that the {.$f\j&janr$\- : \ 
wi LK recognize. .A series of color si ides of 

the introduction and 4 motivation easier. Jplscuas the fjbaturesvthe .stu^ 
#en+3. can observe from the slides such as^slb{5$, erosion, vegetation, 
/etc. Lead the djscussion as to the impor^rice;Of 4pi I [clas^f f/iaation ^ 
and hoW it is used to conserve soil. 



Key Questions, problems, . 
concerns 



■'/*'? " 



V*. 1 



11 : • 

Teaching techniques gnd 
formation, V *• 



T 



Why do we need to understand 
the classification system?,, ; 



a. , To- 'make sure we "are not m isusi ng 

' the soi 1. f . . '• *' ' 



• ::\ *b. ^Tb /hel'p/; us ; decide. on : the; right soi I 
■ . ; . : ■ .'management pract i be . ... V ** •• ^W"; ■ 

..- c.; .' To better gnderstahd^sot i .syrvdys. 



How are ^soil's classified? ' 



a. There are 6 levels of. classification: 



.What is a soil survey? 



Discuss Survey Slope 
Classes.- 



Why is slope 50 Important 
when determining' land use? 




. 1 . Orders [ . 

2. Suborders 

3* . Gre^at Groups . ^ 

4. ^Subgroups 

5. Fam| I ies * . - . \ . • ' ' 

6. Series . . ; * .. 

••• : ■ n " V ' • '""v. * -. • • • 
b. Use overhead 1 to discuss the important 
features of each classification'. 

a. The systematic examination,- descrip-. 
fion, classification and mapping of 
,soi is in an area. 

b f Usually soil surveys are divided on 
the basis of soil series, slope 
and erosion. 

a^ Show overhead 2of / ! Say^ Survey S lope. 
Classes". ■-••.*» hi " "V- 

J>.. Make an, estimate $f s lope by usl ng 

,a 1 00" « boa rd : , " a ' y a r d st f c^k , a nd a " " .' V 
carpenter's level. ' T.fiaj/§i^1^1—v. . 
distance . in inches is equal to the . 
*siype;of : the ground in percent, V*-i:\K 

Affects oi Is permeabi I ity ,', • -\ .. r / ; 'tV;- 

Determines crop and machinery 
selection 7 



What are the soil erosjon V 
classes.? 

Using an area soi I friapv hiave^- 
the studehts tell what some of V 
the- symbols mean. . ' t.. k ."- , 



Determines* sol I & wafer conserva- 
tion measures 



■a.* .Use overhead^ to discuss "Soil 
Survey -erosion c I asses". • . 

a. Distribute *a group:-. of Soi. I maps. 

b* UsuaJ |y an aeria I photograph * " 

c. T^aturQSHon the map such as: : /. 

• ■ **. " t* . . ».. .«•."".* • • * 

1. Cities, ' • • ■■: ■ ,+ A / _L 

2. Roads v 
• 3.. .Houses .\V; " ; 

4v Streams . ./ 
y 5. s ChurcliesO. : • ' 

6i , /.vOttier r-l.a hd scape fisatvures $ubh -V<^ : 
: y )as •m|ttl(s > . ;' factories', and ; ^ifje^| 



8^ What kind of information is 
include^ in a sol I survey 1 
report? 



a. Supplementary materials t 

1. ^.Descriptions of all soils 

2. Guldes^for their use and manage- 
. mWn't 



9. .Discuss. the definition and 
. purpose of a land capability 
. class? (SCS system) 



An Inventory for iand managers/ 
appraisers, researchers, farm plan- 
ners, developers and*soII engineers 

Similar soil series! grouped accord- 
ing to slope and erosion, . 

■ *• . 
To classify larger are^s/of land 

according, to its potential for 

certain uses. 



c. Using the handout f, discuss the 
eight capabi i ityclasses. 



.Application and Foljowup : ' . ^ 

Arrange with a scientist from the SCS to serve as a guide on a planned 

field trip. After the field trip, have the students prepare a report on 
the sites that were' visited. ■ ~* 



References: 



Sopher & Baird. So i Is and Sol I Management , Reston Publishing Co.,- Inc., 
. Reston, VI rginia,; . 1978. • . . . : 



OVERHEAD- 1 



► 



1 



SOIL CLASSIFICATION SYSTEM 



;\ CLASSIFICATION. 


NO. 


BASIS OF 
CLASSIFICATION 


. ORDERS • 


. 10 

i 


Based on the pro- 
cesses BY WHICH THE 
.SOIL IS. FORMED. ; 


SUBORDERS 


/i "7 

47 ... 


Based on the. char- 
acteristics OF WET- 
NESS AND TEMPERATURE . 


i gpfat groups 

: 1 \ 

i - - •' •• 


1 ft 

. *n ■ 


dased. on SOIL HORI- 
ZONS* AND THEIR 
ARRANGEMENTS. TEMP- 
ERATURE REGIMES AND.' 
SIMILAR BASE •. 
SATURATIONS. 


SUBGROUPS. • 

/ '/•'.• 


.970; 


Based on refine- 
ment OF THE GREAT 
GROUPS., 


FAMILY 


4500 


Based on properties 
that affect soil 
use. usually agri- 
cultural and/or 
engineering.^ . 

i 


SERIES *> 


.10,500 


Based on "the five 
factors of soil ••./ 
formation. 

: I 

■ -\ - 



MO WILL MAKE THE MOST 
USE OF THE PARTICULAR: 
CLASSIFICATION? ' . 



Those : interested in 
world planning, 



Those 
worldwide 



Geographers 



INTERESTED IN 
PLANNING* 



Geographers 



BROADSCALE AGRI- 
CULTURAL planners 



Individual farm plan-, 
ners and those using 
the information for * 
engineering. .use . 
overhead h to discuss 
properties that determil 
a "soil series. " 



OVERH 



\ 



SOIL SURVEY SLOPE CLASSES 



•SLOPE CLASS 



PERCENT SLOPE 4 



A 

ET 

C 

D 

E 

F 



\ 



0-2 
2-6 
6-10 
10-15 
15-2.5 
25-+ * 



'*The percent slope is defined as the number of/ feet oIf rise or fall 

.- / .... \ s 

IN 100 FEET. 'IT. MAY BE CALCULATED AS FOLLOWS: 



Percent slope = 



FEET FALL 



X 100 



. HORIZONTAL DISTANCE 



NOTE: Taken mm Soil a n d So il Ma nagement by Sopher & Baird, 1978. 



OVERHEAD 3 



V 



. . - j SOIL SURVEY , E RC ^ . ON CLASSES j 



EROSION GLASS 




1 
2 
3 

4- 



./ 



OFFICIAL DEFINITIONS WORKING DEFINITIONS 



topsoil washed in 
1/4 topsoil removed . 
£/4~3/4 topsoil removed 
3/4 topsoil removed 
Gullied land 



15 in, topsoil 
10-15 in. topsoil 
3-10 in. topsoi l 
3 in, topsoil, 
Gullied land 




OVERHEAD 4 




it. 



PROPERTIES THAT DETERMINE A SOIL SERIES 



ORDER AND SEQUENCE ' . / ; 

DEVELOPMENT OR THICKNESS 

OF EACH: HORIZON ' " " \ ; 

MATTER CONTENT . ' 
OF EA6H HORIZON " ; 
, 6. PARENT MATERIALS 

7/ DEPTH TO HARD ROCK • " 

' 8. PAN, HORIZONS PRESENT \ ' \ ' • . 

9. SOIL COLOR* vV>-;-\. ... • : \" 

I 10. SOIL STRUCTURE ' , • \ 0 

II. 'TYPE OF CLAY'' PRESENT •. • 

' , 12 ..." * <ANY- ■ OTHER' FACTOR : THAT "WOULD MAKE TH^ SOIL DIFFERENT <m 






HORIZON 


2. 


HORIZON 


3. 


TEXTURE 


4.. 


ORGANIC 


5. 


SOIL pH 




HANDOUT 1 



.*• D 



^APAfe I Lift CLASSES 



Cf ass* ;; ; , .'Percent; / • • ' ? Slope . * Description. 

"• . ' Glass * > . 



-;»••■! V^T?. A ■ ■' V. ■■ Nearly level land with few limita- 

i- * * .. ;. * ■■. . 0> tions; row crops may be grown every 

. ^ : . . <. ■ ■ year. ' -\ ' 

II ' 2-6 V .- ;■■ . ' •'. B ■ Gently sloping land with 1/4 to' 3/4 

of the top so 11. removed; row crops 

■ ■ •. every other year. ' 

*..■■■*#•. , .* 

I ll " 6-10 \ . fi v G • ' './' Moderately 4 sloping land with 1/4 to 

o # ."/ . 3/4 of the topso ; i 1 removed; row * 

■; :' crops one out of every three years. 

. * * . ■ * ■ . * r ."""*•*"■"*•"•* * . ■ • * ' 

; . ; IV ; 10-15 \ : ;-v>p-- ; \ Sloping land with 1/4 to 3/4 of the. 

■ ■; ..<: - - ; •V*'-" ' - ' topsoi I removed; row crops one out 

v. • . . * # 1 ■■• of eve'ry. fodr ^ears-. 

. *' . V. — Lan40*ti6t suitable for agriculture.. 

\ . / - v " v ■' ' /'because of some special hazard such 

* .'*■* ■ ;C -\ / as flooding or drought (could be- " 

v — , 1' " ' '■ cdme Qlass I i f the problem were . 

■' ■ ■ ■; 1 j \' ' , * - " : : v V ' ■ / removed* Y 

■ '• • W\ ■■'.'".*•■". Vvv'. ' 1 '' \ *' . 

■ -. v f . V ; V -.V1; ■ /\$*25:\;) t f:. .. E . Very ; sloping land subject, to severe 

* . * .y * " "■ '■■ ■ ~ . \;'V. ... ■ erosion; only suitably for trees 

- - '. ! ' ^V-.'j;^"-' ;I '^:V. .. and -light gracing*. . _ 

VII ■2S^;y:^v . F- . ;.\, rt .Mountain slopes "hot. suitable, for 

■■ « ..' V . c ■ = *v.'-' r : 'y. I ■ ' . - 1 cropland; may be used for. -forestry 
■• " .■ ,; ■ and recreation. ';. V- ' . 

. VI I I ■ >■ -*t- T ^ y/y^ { y . Mountain peaks and coasta I ^ marshes; 

■ fr . ■' v .;" not suited for agricultural pro^- ' 

.' • ■ /!-v ' ■ - . ., ^ <r duction; may be qui te~ valuable -for 

.". ^ v' . ■••:*'.'....> 'v:.^;: ; i .■ ; recreation. ' " 



. , .:>::r,,v. *vvK 



;<:-,\".-\ 



UN--IT: Baste Sot Is * 
Lesson ; Sa I i n e .' Seep ■ '■ ; 
Need : ' • 



-SaHne seep As a .major problem in Montalte, We are losing -productive • . 
; l-am^at the 'rate, of about 10£-per year. |t is not entirely a farmer. 
- \ probtem because it is not caused "'%^J rely, by producers. Road- con- 

struct ioj^and other activities can speed the formation of a saline ; seep 
,v \v . 'condition.: v . v . * • • \ , 



bject ives ; 



After tJfe\le:sson .has beej^ taught and individual study and practice has 
been completed, the^studerits should be able to: 

1. Defirfethe fol low! ng terms th^ rel ate v to saline seep and^s 
format i an* 



Sal i'ne sol I 
Sodic sol 1/ 



Recharge area • 
Osmatic Moyemeht 



So I I - amen^.mefTt 
;i .^.-rTh res Hol d "l eve I 



Interest Approach : ' „ 

' ' + . , • - \ ; , 

Show scAte pfctures or slides of a saline seep area, rlf ySu'lIve in an 
area wl/ere saline- seep is a problem, refer to. some local si tuat iohs" 
, Use th0 Montana Map to discuss the extent of .the problem, (Map from 
bulletin). . 



-Key % quest ion p rob I ems , 
concerns 



Teaching techniques and 
•Information 



1. . What is saline §eep\and where 
• ' i.s it generally fouod? 



2.j HGw critical is the problem in 
.Montana? m 

■ £ - 



ar An area where an excess amount of 
* salt has accummulated throughout 
the upper surf ate* pf. the so j I . 



In acid or semi -acid regions where 
rainfall is .insufficient *to leak • 
out of the salt. 

s ..... 
In 1974, Montana had 140,000 acres/., 
of sal ine seep; - 

- .** . ■- 

The saline seep has been'.growi ng '•'■'••/v 
at about ]6%\>er yea'r. •-• 

Currently, Montana has in excess of"? 
200,000 dryland "acres af fected by 
saline seep. ". a '.:?./..' 

The problem 

and Centr^#MontanaV^ ■ . . 



3. How did salts accumulate in 
the first place? / 



There was a natural- weathering of 
rock material . • 

Salts including Jons of magnesium, 
calcium, carbonate and bicarbonate 
of sulfate accumulates. 



d. 



When water evaporates from the sur~." 
face of the. soil or is used, up by . 
the crop ^ the salt is lef t . behi nd> 

v 

Review the terms associated with 
sa{ ii>6 seep. 



4.* How does a sal ine condition 
affect .crop, production? 



o o 



V ; ,r*.3% What /;V> sab; fe slgh^ are evident 



.'•A 



: A ■ 

l 0 -V-V 



6 V - Discuss.; terms: related to 
-• Vv'-sa I i ne ^feep. 

■ii-'.';^'->7i Mow il i cf- the potent i a I sa If ne 
cohct i\t f^ff. deve 




a. Dsmatic salt -damage . 

Salt concentration: is increased 
through evaporation. 
2.. .The hrgh sa ft concentration 

causes 'the ..plant., to exert more ■ 
...pressure -to obtain water. 
3 : . : The p I ant reaches' a point ^hera 
^ \ •> it can no longer obtain tfajPer. 
4.. The pjant wi I Ltheri; *wj It md 

' die. . " - < j > 

5.. ,-Use a I ice of fresh', potato in. 
. -sa.it yater to i I lust rate the ■ 

above effect.. „ ■ j 

6. Use the. ov^iVead 1 to j -mL strata 
"■ the effect on B'W^arent crops. 

a. Bare spots or uneven*growth fo>the . 
• ; tyeld/ . V ' ; ' 

/b.*. " Plants have a bi ui sh-gr^erTcast. 

c. Le6f-tlp burning _ . , 

. Especially true in woody plants 
. under sprinkler irrigations* 

a. Use -overhead 2 and 3v». t 



a. Use overlay, to discuss the accumula- 
' tlon of salts. - 

b. Weather! ng*of rbck-tfl I 1 produce 
saM*. as a Uy-product, 

c. Salts Include ions of magnesium, : 
: calci urn, carbonate, bicarbonate,. . 

and sulfate.* 1 



What usually causes the 
accummulat ion , of salt? 



9. 



What are some of. the most 
obvious signs of saline seep? 



to. 



How- can 'we help correct * ~ 
saline and .sodic conditions? 



|| d ? • When, the 'water evaporates from a. 
. %' J v sol I surface or Is used'by a crop/ 
' salts are left behind. •"- 

■ ' • , • •. : 

e%. Fossil salts are another source of 

% x '* . 

• . f. Rainwater carries some salt. - 

'%• ■ ■ 

a. . Wale r .movement causes sjalt to accurti-< 

mul^e. Evaporation.,-' groundwater, 
landt£rms and local geology deter- 
mine Where the salt will aecumula'te. 

b. S 61 ubleV salts are" readily dissolved 
in- water^j 

',. '• ■'■'.%.■ '• ' . ;.'•*• 

c. Evapo rati oft. leaves the salt in the 

♦ soi I : . ■. \. . 

d. When more- water "enters the soi I than 
can be used or held, leaching pre- 
vents salt accummulat ion. 

e. Salts commonly accummulate in poorly 
. drained ■ greas. Discuss why. • 

. f. If sal|.ne seep is a problem in your 

. area, have the. students identify 

> potential 'danger s.pQts'.V • 

»■ . \ . . • 

- a. Field-clues,' 

U Presencd of a permanent or sea- 
. sonal tvigh water table l>n a 
semi-acid to racld climate. 
is .-' 2* Poorly drained potholes in 
" glacial landscapes. . . 

.3. .Excessive soluble salts on the. 

V ■ so i.L surface. ' ' ■ -. . 

b. Crojjji clues. . > 

\ ~ ■ . . - * ..* 

i. Poor or spotty stand establish-.. 
■■ • merit f.n cerea I : gjra'i ns. . ■ ;\ . * ■ . 
2v . B^ulsh-gredn. color Tri herbaceous • 
crops. . ' " ^ .. . \ - ; 

% 3/ l^af-tlp burn and die-off /of older 
leaves in cereal . grains,. -* 




a. . Saline soi is 



1. Le^ch out -salt where drainage 
"is adequate. ' v ' . 



i 



11. How can; a, producer prevent 
\ ■ saline seep? : TV - " 



* ■ 



9,- 



b. 



2. Provt'de adequate drai nage... 

: a . Ma t nta\i jn i ng a ; water, tab I e ' 
•. . -below 4.' In "sandy , so 1 1 and 

■. . 6' to 7' in, clayey soi I . 

, . ■ • r 

-3. Use propel irrigation practice. 

a* Do not over apply watqr. 

b. Use proper ditch system. 

c. Distribute wat&r evenly. 

*» • • • ' 

4. Under dryland conditions. 

a. ■ Plant sa 1 t~ tolerant- crops 

or forages. 

b. . Deep rooted legumes rejnove 

■ large quantities of toateV ■ 
from the soil. (AlfaJfa is* 
■ 1 good). 

Sodlc sol Is 

■1. --Chemical treatment ... 

a. - Adding soil amendments which 

replace excess cajcium. ■ 

b. Same amendments supply . 
calcium directly, others - 
replace sodium or soil clays 
(ex: gypsum). 

c. \ Organic amendments, manlire 

and crop residues improve 
s • the physical nature of soil. 
Cereal grain, residue i s* 
particularly effective.. ' 



a. 



2. Mechanical treatment - 

. a. TI.fi age to depth of 18 n or 
more. 

b. wlhe deep tl I fage fractures. 
. the compact claypan. 

c. .Discuss why it must be 
below the ordinary plow, 
depfh. " 

Be able 'to . identify the early. warn-* 
ing signs of seep development.-. 
(Give each student a handout with 



these warning signs.) 



b. ' .Identify. f>otentl$l recharge areas. / 

c. Ajse . a . cropp i ng system that will use.- 
; up water -In theVecharge "arda.V - v ' : 



° 9 ■. • ■ 

. App.1 1 cat Ion « one! fo'ffdwup * 

. Have the .students. do. a research report on the development and control 
of saline, seep in Montana. Select the best reports and have them given 
to the ent? re class. ' " ■ ■ ; . 

References : - v 
. ;■ h ' .; ' . 

Setter > W. M,-,_" Saline and Sod ic Soils, in. Montana , Cooperative Extension 

■. Service, Monfana^tate "University,. Bozeman, 1.972. ' _ 
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OVERHEAD 1 



• 0 




0 2 5 .' 10 15 20 25 
SOIL SALINITY (ECe mmhos/cm) 



• ■ "a ► 



30 



CROP YIELD REDUCTION AT INCR&ASING LEVELS OF SOIL- SALINITY, 
EG £ IS; THE ELECTRICAL CONDUCTIVITY OF AN EXTRACT OF WATER- 
SATURATED .S(>IL. " ; * 



"ft* 





7*1 ^ 




' : - ;■ 
■■ Ik 



OF CROPS 



4.5 5.0 5.5 60 65 70 7.5 8.0 




RED CLOVER 



if 



SOY BEANS 



TIMOTHY 
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RQOT 



, LIMITS 
GROWTH 



■%•■: 




7 iu- 



X.%v.i.. 




V 



."*■*. 



overhead' 2 



'.SALINE SOILS: 



.* 0 



■1 . 



TERMS'' • 



These soils/ contain. excess soluble 
.salts that .it difficult for the 
plant to take up nutrients" and water. 



.'■-I e 



SODIC SOILS: ; N 



SALINE-SOD^ SOILS: 



a 9" 
* i 



Soils that contain "exchangeable" .■ 
sodium. . The sodium is held on the clay 
particle. -Such a condition |e&jces 
permeability. ♦■• 



The soils "have both'. excess soluble . 

. * - ■ 

SALTS AND EXCESS EXCHANGEABLE SODIUM. 



THteHOLD" LEVEL: ■ 



ft POINT where yield is decreased by 

INCREASING LEVEdS OF SALT. 



\ 



* . « • 



m 



'•J:?:'""' 



.iA:.r : .y 



. ^. Vft '• 



\ - 




OVERHEAD- 3 



'■■ PRECiPITAtiON (In EXCESS OF CROP USE) 



Salts. jfo sfTt 



ECHARGE AREA 



Typical disc 
Seeped and s 




r 



• ♦ 



, ^, ,~ — ? > , 




.Impermeable Layers 



, . ,.,.. « .... £ i... ^u ,. l wi 



■ •. v.v * . ' m.-: "A as . -* >•-.... 




V •. . 



. 'V 4 V>. 



|. FR tr s i * . - * •* v ^ * ;te^:^v , xxx'x ^iS'^'vx^ x ■■ v ^l-,x*x:X >\vC ; ^p^ 



J The, presence of a p^hrtanant or seasonal high* water table in a semirarid 
to ar ; i.d &l imate^ .. 1 v .' 

2. Poorly drained poth^r^s : .-'in^4-acial landscapes* 

... ■ ■ ■■*" 0 v ■• . ' * " " 

5. Excess sol ubl.e la Its will often crystati i ze on the surf acq of fa I lo.w 

f ields. - ■■ . .y . ■ . " - K 

■V 1 * ■ y . ■ ; A 

.4.= Patterns of growth in cropped fi^eljrs will often foretell a salinity 

problem. ■., :*•..-■.; ■ % . , 

,■ ■ - ■ ' ■ ' ■ 

■ '-. .• ;• ■ ■/'• ■ .'./'. • 

5, Under sa I t- stress., herbaceous crops appear bluish-green in. color. 

6v Leaf^tip burn and die-ofl of ol'der leaves in cereal grains can result from 
salinity or. drought stress. 



UNIT: -Basic Soi i 



kessorv : Collecting A Spit Sample ' 



Need: 



. Ferti i izer i s very expensive so.it is important.to know what nutrient? 
the so.il "rfeeds before we decide on how much fertilizer and what kind 
of -ferti I izer to buy. In many cases too much fertilizer or the wrong 
< kind of fertilizer will do more harm than good-. Thus,, product ion costs 
are higher and production itself is lowered. - . .. 

Qbject.i ves- : * N ^ - t 

/-After the lesson. has been taught and individual study and practice has 
been completed, the students sholild be able to:. 

. / . 

1. Collect and prepare a soil" sample- for ^testing' according to the; , ' 
"guidelines established "by the MSU Soil Testing Laboratory. 

' I 

Interest Approach : 

Have all of 'the tools that- are needed for taking a soil sample 
on hahd for the. students to. look ar. Prepare a drawing or overlay of ; 
f ield and tfave the students suggest how they would go about taking a •' 
• soi! sample. Be sura to include .some^ynusua I features. 



Key- questions, problems, 
concerns 



Teach i ng .techn iques *and 
information - 



1. Why is a soi". I test" so": 
important -to a producer? 



To determine the kind- and 'quantity 
of nutrients available to pi ants v 



b. To determine the. kind .and amount- of 
nutrients needed to build, the level- 
of productivity .of a soi l. 

c. To aid- in determining long-range 
production costs. - 



2. -Obtaining forms- and 
sqi I samp le bags. 



/ > 



d. To uncover warq,Tng signs that may 
" help avo'i d .future -problems. ' -' : 

a. Special soi I sample bags are avail'- 
abje. from- the county extension 
M off x |ce alprifg with special afip 1 1?-. 
^cation forms. - * ' /. 



Prepare an A overlay of the soi I 
testing form and discuss the con- 
tents- with 'the. class. :? " w 



.. \ , •; .. ;-. : • 

... ,j . \ 
' " V . ■ . ■ . 



4* 



A., v^. 
. . <» ••• • 



.0" 



;; -3>';" bo i tiroucjh; the -procedure 



/. ..." •!• • •: •■. ' :* v :■ 

v V h. . PrpvTdef e.gph, student Ui tfu a ' jpjj^: 



"4 



T» • : '.'App l { cat i on and ' Fo I U>Wup : . -; \ ' [■ 

' '..•.'•••■ : V' ! --- ' ' V" ' "V ''••-r; '• • .^ ; v,/^T./' < /" ! r;?- 

.. •; .. ;Make .«rr^g5mM^"4^the:"«tjid^nts-^o tak<* *pne-.£>r npr^soi/I^ 
, ■'. • from the.fr owr/ fa rm/ar ^another faYm.Jh th|> emea, ' [Whea ftieVresu Ptsl'-cwife 



.back, you shou'l'd discus? *Wie report's In 5 'c 

V • ■ . . ■ • ■ . ■ ■ * u ■ ■' ■ 



* References: 



a ■ 



■ / Tog> i qs in Sol l and : Wate r.. .Resource , j^n&^g^egj^^ ; ; - 

it i v^e Extension Servir^. Mnnf^in^ ^i-^+p ;*'-ri>iAA>r« I ■ "' Rnvnmftn-* mt • ■ 



' Cooperative E^tens-ign Service, Montana State UftrV&ns BozerriacTr MT. ; 
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•Opter^f t# Sheet ; : Co. 1 1 &ct In cj a So i 1 . Samp I e 



.Steps ../;/ 



"*j I "Select '-your equ i p- 
merit , • / " 



Examine* t^he field 
to ,be sampled. 



.! ■: Procedure" 



Key Points. 



a j 

r 



\ b. 



1 ... 
•Sampling tube is best 

(A spade or auger can 
be used): Clean plastic 
bucket; sampling mail- 
ing' bag. ' 

Determine the uniform- 
ity b.f.. the field. 

D i v i d;e. the a re'a to be 
testec) .so 'you have .the 
same color*, .texture,- 
drainage* part cropping 
history and fertilizer 
treatment.' ■* . 



Mai I ing bags are 
ava i lab le from the 
county extension 
agent;. 



Sample each uniform 
area s^eparate^ly. 

Develop a ^pattern for 
sampling.- don't raq- 
domly pick .locations.- 



c. 
d. 



3; 'Co J lect the sample, a.- 



Leave out low spots. 

Avoi d fert i I i zer bands- 
or fertilizer spillage. 

Prepare a field map of 
the area to be tested ( 
(Us§ overhead 1 ) 

Take samp Ije from sur~ .< 
face to- plow depth. In 
cultivated fields. \ 



A .subsoil, sample form 
6 M to 12" wi I I help 
characterize the soil 



4. Numberr your sa*j 
pies... . 



b*'*Take sample to 6" v 
•.depth in uncultivated 
■; fields. 

c. Col lect/2Ch25 sma>l I 
subsamples to mix. 



•;$a. Take 3 or more samples. 
_ from each separate 
area. 

1 

b:~ Number soil, sample 
\j container to maintain 
. K '. its i dentity. ' . 



Put 1/4 to 1/2# of r. 
mixflB<^soi i n each 
mailing container.. 
1 • 

Use some postage and 
speed, the /analysis 
by air-drying Sjamr > 
■pl.es. 

To -lvoJd confusion, 
match nuruhor or 
sample. 



steps 



Procedure 



Key Points 



5.< FiJIHbirt- sol I w . 
t i n format i on sheet'. 



a. Fi i I out or complete, 
as accurately, as 
possible. 

■■ i 

b. Send white copy to soi I 
testing lab with sample, 

c* " Give ye I low copy to. the 



county agent, 



d. Keep the pink copy for 
your records. 



: >■ 
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